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1.0
INTRODUCTION

The Port of Seattle (Port), Lockheed Martin Corporation (Lockheed), and Todd Shipyards
Corporation (Todd) voluntarily entered into an Administrative Order on Consent (AOC)
with the U.S. Environmental Protection Agency (USEPA; May 14, 1998). The objective
of the AOC and attached Statement of Work (SOW) was to evaluate risks to human
health and the environment associated with the bioaccumulation of polychlorinated
biphenyls (PCBs), tributyltin (TBT), and mercury at the Harbor Island Superfund Site,
Waterway Sediment Operable Unit (WSOU). The SOW outlines specific tasks designed
to address the importance of PCBs, TBT, and mercury concentrations within the WSOU.
The WSOU is located in the West Waterway, a navigable channel of the Duwamish River
on the west side of Harbor Island, and is adjacent to the Lockheed and Todd Shipyards
Sediment Operable Units (SSOUs). The data and subsequent interpretation resulting
from this study are expected to be useful in defining future activities regarding the
SSOUs.

This report, Tributyltin in Marine Sediments and the Bioaccumulation of Tributyltin:
Combined Data Report, fulfills Tasks 2 and 3 of the SOW. These tasks examined the
ecological impacts associated with exposure to TBT within the WSOU. The two main
objectives of these tasks are:

• Analyze TBT in bulk sediment and filtered and unfiltered porewater of surface
sediments collected from 30 stations within the WSOU (Task 2 of the SOW)

• Conduct laboratory bioaccumulation testing for TBT using sediments selected
fronUhe same 30 stations (Task 3 of the SOW)

This report presents an assessment of the predictive relationships between concentrations
of TBT in tissue and those in bulk sediment and filtered and unfiltered porewater, based
on the results of the chemical analyses and bioaccumulation tests. The relationships are
then used to identify areas of the West Waterway with porewater or sediment
concentrations of TBT that could potentially result in tissue concentrations exceeding the
TBT tissue trigger concentration. This proposed trigger concentration was established
based on the results of a literature review conducted under Task 1 .

Sediment was collected by EVS Solutions, Inc. (ESI); Blue Water Engineering, Seattle,
WA; and Marine Sampling Systems (MSS), Burley, WA. Sediment bioaccumulation
testing was conducted by Battelle Marine Science Laboratory (Battelle), Sequim, WA.
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Porewater extraction and grain-size determinations were provided by Rosa Environmental
& Geotechnical Laboratory (Rosa), Seattle, WA. Chemical analyses of sediment,
porewater, and tissue samples were conducted by Columbia Analytical Services (CAS),
Kelso, WA.

At the request of Todd Shipyards, four stations located on the Todd SSOU were added to
the study (Stations TBT-31 to TBT-34). These stations and the resulting analyses and
data related to them are considered for comparative purposes only; this study primarily
addresses TBT contamination within the WSOU. Results from these four stations may be
used for future evaluations of the adjacent SSOUs.

The rest of this document is organized as follows: Section 2.0 of this report presents the
study design and methods for sample collection; porewater extraction; bioaccumulation
testing; and the chemical analysis of sediment, porewater, and tissues. The results and
data quality summaries for the analytical and bioaccumulation testing are presented in
Section 3.0. The analysis, discussion, and trigger value comparison for TBT
concentrations in tissue are presented in Section 4.0. Section 5.0 contains the references
used for this report. Appendix A is the navigation report from the data collection effort.
Appendices B, C, D, and E contain detailed results of sediment chemistry analyses,
porewater chemistry analyses, bioaccumulation testing, and subsequent tissue chemistry
analyses, respectively. Appendix F contains data validation reports, and Appendix G
contains field logs. The final version of the Task 1 report. Review of Tissue Residue
Effects Data for Tributyltin, Mercury, and Poly chlorinated Biphenyls, is available as a
separate document (ESI 1999a).
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2.0
METHODS

To determine the concentrations of TBT (ion) in bulk sediment and the porewater of
sediments from the WSOU, bulk sediment and porewater samples were withdrawn from
surficial sediment samples (0-10 cm) which had been collected from 30 stations in the
WSOU and 4 stations in the Todd SSOU (Figure 2-1 and Table 2-1). Samples of filtered
and unfiltered porewater and bulk sediment were analyzed for TBT ion and ancillary
parameters.

To determine the extent to which TBT in sediments from the WSOU accumulates in
marine benthic species, bioaccumulation tests were conducted using 20 of the 30 samples
collected from the WSOU during the field survey from which porewater samples were
obtained. Twenty was determined to be an adequate number of stations to provide
sufficient spatial distribution and to represent the range of porewater concentrations. The
20 samples selected were those having measured TBT concentrations in porewater greater
than 0.05 pg/L TBT ion, as stipulated in the SOW (Figure 2-2). A discussion of the
procedure used to select stations for bioaccumulation testing is presented in Section 2.2.3.

Bioaccumulation testing was performed by exposing Macoma nasuta, a suspension-
feeding/filter-feeding bivalve, and Nephtys caecoides, a burrowing deposit-feeding
polychaete, to the sediment samples for 45 days.

The bioaccumulation data, together with the sediment and porewater data, were used to
evaluate the site-specific relationship between concentrations of TBT in tissue and in
porewater.

2.1 STATION LOCATIONS
Stations v/ere originally selected for this study based on historical TBT measurements and
spatial coverage of the WSOU. Stations were located using a differential global
positioning system (DGPS). At the start and end of each sampling day the sampling
vessel was positioned at a calibration point located at the south end of the Fisher Mills
dock in the West Waterway (FM-4). The GPS antenna on the sampling vessel was
positioned as close to the surveyed calibration point as possible. A visual estimate of the
range and bearing from the monument to the GPS antenna was made and compared to the
range and bearing displayed of the screen to confirm the accuracy of the positioning
system.
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Figure 2-1. Station locations for sediment collection
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Table 2-1. TBT study station locations

STATION ID
WSOU Stations

TBT-001

TBT-002

TBT-003

TBT-004

TBT-005

TBT-006

TBT-007

TBT-008

TBT-009

TBT-010

TBT-01 1

TBT-012

TBT-01 3

TBT-01 4

TBT-01 5

TBT-01 6

TBT-01 7

TBT-01 8

TBT-01 9

TBT-020

TBT-021

TBT-022

TBT-023

TBT-024

TBT-025

TBT-026

TBT-027

TBT-028

TBT-029

TBT-030

Todd SSOU Stations
TBT-031

TBT-032

TBT-033
TBT-034

NOTE: Survey datum

LONGITUDE

1 22=21 '27.00041"

122°21 '34.46864"

122°21 '29.43603"

122°21 '31 .25884"

122°21 '38.54895"

122°21 '39.18205"

122°21 '35.07712"

122°21 '31. 09806"

122°21 '31. 10402"

122°21 '38.64838"

122°21 '40. 13763"

122°21 '30.81096"

122°21 '35.821 78"

122°21 '39.74881"

122°21 '36.33728"

122°21 '31. 00066"

122°21 '39.09707"

122°21 '31 .09299"

122°21 '35.58952"

122°21 '38.67584"

122°21 '35.06927"

122°21 '32.61 894"

122°21 '32.45611"

122°21 '33.361 00"

122°21 '37. 12887"

122°21 '31. 84589"

122°21 '35.14700"

1 22 °21 '35.36021"

122°21 '30.77453"

122°21 '35.26061"

122°21 '22.84361"

122°21 '22.09038"

122°21 '17.80420"

122°21 '30.12346"

= NAD83

LATITUDE

47°34'27.26951 "

47°34'28.74578"

47°34'30.39172"

47°34'32.21222"

47°34'31. 88535"

47°34'34.37133"

47°34'34.87263"

47°34'34.99019"

47°34'38.72936"

47°34'38.70608"

47°34'42.22889"

47°34'43.86440"

47°34'44.94618"

47°34'46.77689"

47°34'48.84435"

47°34'52.18238"

47°34'53.65213"

47°34'54.48708"

47°34'58.27063"

47°34'59.33478"

47°35'00. 12730"

47°35'00.35800"

47°35'02.05538"

47°35'04.79369"

47°35'04.53276"

47°35'09.60663"

47°35'10.32717"

47°35' 12.84633"

47°35' 14.841 44"

47°35' 16.59007"

47°35' 15.38659"

47°35'20.75216"

47°35'18.60318"

47°35'03.23608"
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/̂ îir̂ pCJppaDtlned-Aquatic (̂spqs&V
, Q" i—I liL.h- en ! !

/• V [ CTTD
\O ; r^ ^tr'V " « ; i I — — i • —————'•vj, v\ rr~'' i ,—- c~n

•Site

I-'T3
-1. J

i t r
r

in
Figure 2-2. Stations for sediment bioaccumulation testing

F-\08l\8203-16.3\DelivertREPORT WPD
May 1999



The actual station locations sampled and positions recorded are presented in Figure 2-1
and Table 2-1. Locations are accurate to within ± 1 m. The complete navigation report in
contained in Appendix A.

2.2 SEDIMENT SAMPLES

Sediment collection field activities took place from Wednesday, July 15 through Friday,
July 17, 1998. The R/V Nancy Anne, provided by MSS, served as the sampling platform.
There were no substantial deviations from the sampling and analysis plan (SAP; EVS
1998).

2.2.1 Field Methods

Surface sediment samples (0-10 cm) were collected from 30 stations in the WSOU and
4 stations in the Todd SSOU using a modified, hydraulic-assisted, stainless-steel van
Veen grab sampler. Sediment was removed from the sampler using stainless steel spoons
and placed into a 10-gallon high-density polyethylene (HDPE) bucket for
homogenization. Successive grabs were taken until a sufficient quantity of sediment for
all analyses was obtained. The sediment was then homogenized using a handheld power
drill with a stainless steel mixing paddle. Aliquots of sediment were then transferred to
the appropriate sample containers. Sediment collected for porewater extraction and
bioaccumulation analysis was stored under anaerobic conditions, maintained by flooding
the headspace of the sample containers with nitrogen. More detailed information on the
methodology used for sample collection can be found in Section 3.4.2 of the SAP (EVS
1998).

Three types of field quality assurance samples were collected during surface sediment
sampling as specified in the quality assurance project plan (QAPP; EVS 1998): four field
homogenate replicates, two cross contamination blanks of the compositing equipment,
and a filter blank. Field homogenate replicates were collected at Stations TBT-02,
TBT-07, TBT-14, and TBT-28 and were submitted blind, as separate samples, to the
laboratories for analysis.

2.2.2 Chemical Analyses

Bulk sediment samples were analyzed by CAS for TBT (reported as /^g/kg ion) and total
organic carbon (TOC). Grain-size analyses were conducted by Rosa. Methods, holding
times, target detection limits, method detection limits, and quality assurance/quality
control (QA/QC) samples are discussed in Section 7.0 of the QAPP (EVS 1998). A
laboratory audit conducted by Bruce Woods of USEPA on July 22, 1998, indicated that
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there were no significant deviations in the laboratory's procedures that adversely affected
the data quality. Detailed results of chemical analyses of bulk sediment are provided in
Appendix B.

2.2.3 Bioaccumulation Testing

The selection of sediments for bioaccumulation testing was based on the sediment and
porewater concentrations of TBT. The concentrations were ranked from lowest to highest
for sediment, filtered porewater, and unfiltered porewater (Table 2-2). Three stations that
had porewater concentrations below 0.05 //g/L TBT (TBT-01, TBT-10, and TBT-17) and
the four stations that were sampled from the Todd SSOU were not considered for
bioaccumulation testing. Station TBT-29 was not selected for testing because the
measured TBT concentrations appeared to be outliers when compared to the complete
dataset. The final selection of the stations for testing provided a representative range of
TBT concentrations and a geographical distribution throughout the WSOU. Sediments
recommended for testing were presented to USEPA for approval in a meeting on
August 19, 1998. The stations selected and subsequently tested for bioaccumulation are
presented in Figure 2-2. Results of the chemical analyses of porewater are summarized in
Section 3.2 of this report and presented in Appendix C.

Bioaccumulation testing was performed by Battelle with 20 of the 30 samples collected in
the WSOU using M. nasuta and N. caecoides. The two species were tested together in
the same aquaria. To avoid having to extrapolate standard 28-day bioaccumulation
testing results to theoretical steady-state conditions, the test was extended to a maximum
of 45 days to provide a better experimental estimate of steady-state tissue concentrations
(EVS 1996). Sediment additions were performed in accordance with discussions with
USEPA (Boese 1998) and USEPA guidance (USEPA 1993).

Only one replicate was tested for 17 of the 20 test sediments. For the remaining three test
sediments, five replicate aquaria were used to provide a measure of potential variations in
tissue concentrations associated with West Waterway sediments. The replicated test
sediments were selected from four randomly determined stations from which extra
sediment was collected during the field survey.

The bioaccumulation data are being used to delineate areas of the West Waterway which
have porewater TBT concentrations high enough to result in tissue TBT concentrations
that may exceed the trigger value established as part of Task 1 of the SOW. The
bioaccumulation tests for all 20 samples were not replicated, because single
measurements of tissue concentration are sufficient for the purpose of establishing areas
that exceed the trigger concentration.
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Table 2-2. Rankings by TBT concentration of stations
selected for bioaccumulation testing

STATION
TBT- 10

TBT-01

TBT-1,1

TBT- 18

TBT-25

iTBT-30

TBT-04:
TBT-22

TBT-08

TBT- 19

TBT-23

TBT-15

TBT-03

TBT-17

JTBT-24;
jTBT-2i

TBT-oe
TBT-280

TBT-05

TBT-020

TBT-27

iTBT-09

JTBT-070

TBT-12

|TBT-14C

JTBT-13
iTBT-26:.

TBT-16

|TBT-20

TBT-29

NOTE:

a

l>

<:

BULK
SEDIMENT8

TBT
(pg/kg)

8

31

^130

210 .

310

:., ; ; . . 310 : .
i ;330

, ' 350'
' • .
: . • 400

. 450

510

,: . 530. , -'"'.'

540

560

570 '

:V 610

660

.670

... : ,680

690 :

730

- r!;! ' 8 0 0 • ' ' • ' •

820

.; 830
1050

/': :: 1100 •' . :

.'., '1100
1200

", ' 3500

6200

STATION
TBT- 10

TBT-01

TBT-17

TBT- 18

TBT-19

JTBT-11 ';;';
^TBT-22

TBT-06

lTBT-15

TBT-26

TBT-23

TBT-24.

TBT-04

JTBT-05

JBT-07C

jTBT-08 ;

|TBT-09

lTBT-12,

TBT-25

TBT-020

fBT-13

TBT-21 :
TBT-20 ;

TBT-16

iTBT;1f.;.
TBT-03

!TBT-28C .
TBT-27

JTBT-30

TBT-29

FILTERED
POREWATER"

TBT
(^g/L)

0.01

0.02

0.02

'• .0.06

•';:••; b.be :

• : ' "4 ' " ' ' 0.07, , • ' • • :
. ! ; • / : ' ' 0.09-- ;

0.11

;/-'•• '0.13' j
, ' . - ;-o:i3 ' • •/

0.14

• . • • ' ' 0.14-,: . ' • • ' .
0.15 : ,. :

• 0.16
' . 0.16 :

 :

-\ : 'Q'.21 ' ;

' • ' ;•• . ,o.2r: ;
; . ' " / 0.24'" •' \

0.26
: 0.265

•• . 0:37 i
/ 0.38 • '• -1

- ,..: 0:41 : " •

0.44

. • 0.445

0.45

0.575 :

0.71

'.'; o:76 : ;
1.29

STATION

TBT-10

TBT-17

TBT-01

iTBT-18

jTBT-19 ,

jTBJ-11.. :.

iT?T:26 '.•
|TBT,67C" .r •
iTBT-05 -• ;
i • :. :

|TBT-;15 ;.,
TBT-23

jTBT-09:;:

JTBT-04

iTBT-22

TBT-06

h-BT-24

TBT-16

CFBT-02C

iTBT-08

TBT-25

TBT-13

TBT-03

JTBT-12^; ;

iTBT-21 -:.:

ITBT-28C';:'
JTBT-14C'
TBT-30

TBT-27

iTBT-20 .

TBT-29

Shaded area represents stations selected for bioaccumulation testing

Complete data results for sediment are presented in Table 3-1 .
Complete data results for filtered and unflltered porewater are presented
Mean of two replicates.

UNFILTERED
POREWATER"

TBT
(P9/L)

0.01

0.02

0.06

0.08

.0.08 , '

•• :.'' .'oil .
'. -o-^.' - . .

.•0:21:.- '

. 0.22 •'.

'• . '.0.24 ' ,:

0.24

.;.- :-0:27: .{*

0.29, '•••"

. 0.29':^ /!

0.3

• : '0:33! •'
0.36

; 0.38'-

• Q.38 :

0.44

0.47

0.51

':' ' • o:5i-:.
0:51

; 0.69 :

0.715 ;

0.9 j

0.97
:"'1.0i r

1.87

in Table 3-2.
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Bioaccumulation tests followed standard QA/QC procedures, including the use of
negative controls, positive controls, replicates (for three test sediments), and water quality
measurements as described in Section 8.0 of the QAPP (EVS 1998). The QA/QC data
and the results of the QA/QC procedures are summarized in Section 3.3.1 and presented
in Appendix D of this report.

2.3 POREWATER SAMPLES

2.3.1 Extraction Methods

Two gallons of sediment from each of the 34 locations was sent to Rosa for porewater
extraction. Sediment samples were transported in HOPE buckets with nitrogen-purged
headspace. The porewater extraction was performed under anaerobic conditions in a
nitrogen atmosphere. Sediment samples were double-centrifuged at 4°C: first at
3,000 rpm (2,700 G) for 30 min; the resulting supernatant was removed and centrifuged
again at 9,000 rpm (14,300 G) for 30 min.1 One half (approximately 500 mL) of the
supernatant from the second centrifugation was then filtered through a 0.45-jum silver
filter. The filtered and unfiltered porewater samples were acidified with HC1 for
preservation until analysis of TBT. A separate extraction was performed for the
unfiltered dissolved organic carbon (DOC) and filtered DOC analyses. The porewater
samples were then shipped to CAS for TBT and organic carbon analysis. The Rosa case
narrative with details of the extraction methodology is presented in Appendix C.

2.3.2 TBT Analysis

CAS performed all chemical analyses conducted on the porewater samples. Methods,
holding times, target detection limits, method detection limits, and QA/QC controls are
discussed in Section 7.0 of the QAPP and in Appendix D of the SAP (EVS 1998). The
results of the porewater analyses are discussed in Section 3.2 and Appendix C of this report.

2.4 TISSUE SAMPLES

At the completion of the 45-day bioaccumulation testing and 24-hr depuration period in
clean flowing seawater, tissue samples were collected from M. nasuta and N. caecoides.
A total of 37 samples was collected for each species, including 17 samples from the
single replicate treatments, 15 samples from the three treatments with five replicates, and
5 replicate samples from the control treatments. Because of reduced survival and
consequent low tissue volumes for the N. caecoides samples, tissues from the surviving

1. The laboratory inadvertently centrifuged the sample at 9,000 rpm rather the 9,000 g specified in the
QAPP. It is uncertain what effect, if any, this may have had on the resulting supernatant.
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organisms in the control replicates were composited and split into five replicates for
analysis at CAS. All tissue samples were frozen immediately and stored at temperatures
below -20°C. Samples were shipped by overnight courier to CAS for analysis of TBT
and percent lipids.

CAS performed all chemical analyses on tissue samples. The data are considered usable
as qualified. Methods, holding times, target detection limits, method detection limits, and
QA/QC controls are discussed in Section 7.0 of the QAPP (EVS 1998). The results of
the tissue analyses are discussed in Section 3.4 and Appendix E of this report.

2.5 DATA EVALUATION

Exploratory data analysis was used to determine evidence of linear relationships between
sediment, porewater, and tissue TBT concentrations. Linear regressions were applied to
pairs of variables that had evidence of a linear relationship in linear or log (base 10) units.
The relative strengths of these relationships were described by the magnitude of R2. All
statistical analyses were conducted using S-PLUS™ statistical software (version 4.5,
MathSoft, Inc.).
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3.0
RESULTS

3.1 SEDIMENT SAMPLES

3.1.1 Data Summary

The bulk sediment TBT concentrations (as TBT ion) ranged from a minimum of 8 ̂ g/kg
dry weight at Station TBT-10 to a maximum of 6,600 ̂ g/kg dry weight at
Station TBT-31 (Table 3-1). The concentrations of TBT in sediment ranged over 3 orders
of magnitude. When the two lowest and two highest concentrations are excluded, the
range from lowest to highest is only 30-fold. The variability of TBT concentrations
measured among field homogenization replicates ranged from 6 to 31 percent for the four
replicates tested. With the exception of Station TBT-01, there was a general trend of
decreasing TOC and fractions of fine-grained material approaching the mouth of the
waterway. Sediments collected adjacent to Harbor Island tended to be richer in organic
material and finer than sediments collected from middle channel or east side stations.
Overall, the TBT and organic carbon concentrations and grain-size characteristics were
consistent with the sediments collected from previous studies in the West Waterway
(EVS and Hart Crowser 1995).

Concentrations of TOC in bulk sediment (percent of dry weight) ranged from a minimum
of 0.5 percent for Station TBT-10 to a maximum of 4.24 percent at Station TBT-34.
Sediment grain-size analysis showed a minimum of 10.16 percent fines at Station
TBT-01 and a maximum of 77.19 percent fines at Station TBT-12. As expected,
sediment TOC correlated positively with percent fines. The sediment sample from
Station TBT-34 was an exception to this correlation, having a high concentration of
organic carbon and a low fraction of fine-grained material.

3.1.2 Data Quality

All analyses were performed in a manner consistent with the methods and guidelines
stated in (.he QAPP. No substantial deviations from the QAPP occurred. All
recommended holding times were met for the sediment sample analyses. The results of
all laboratory analyses including the case narrative, test sediments, and QA/QC samples
are presented in Appendix B. The chemistry data were independently reviewed and
validated by Quality by Design. The data are considered usable as reported and qualified.
The complete data validation report is presented in Appendix F.
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Table 3-1. Sediment chemistry and conventional parameters

TOTAL ORGANIC TOTAL
TBT ION CARBON

STATION (pg/kg) (%)
TBT-01 31 0.58
TBT-02 730 2 09
TBT-03 540 2.01
TBT-04 330 1.10
TBT-05 680 1 .83
TBT-06 660 1 81
TBT-07 670 1.66
TBT-08 400 3.25
TBT-09 800 2.02
TBT-10 8 0.50
TBT-11 130 0.75
TBT-12 830 2.30
TBT-13 1,100 1.31
TBT-14 1,100 1.03

TBT- 15 530 1.35
TBT- 16 1,200 2.07
TBT-17 560 0.86
TBT-18 210 1.15
TBT- 19 450 1.22
TBT-20 3,500 1 .60
TBT-21 610 1.23
TBT-22 350 0.94
TBT-23 510 0.93
TBT-24 570 1.27
TBT-25 310 1.12
TBT-26 1,100 1.21

TBT-27 730 1.45
TBT-28 690 1 22
TBT-29 6,200 2 41
TBT-30 310 1.28
TBT-31 6,600 1 70
TBT-32 2,200 0.99
TBT-33 1,000 1.25
TBT-34 850 4.24
TBT-35* 650 1.89
TBT-36" 970 1 71
TBT-37" 1 ,000 1 .22

TBT-38" 650 1 40

SOLIDS
{%)

74.3
548
53.5
642

526
539
52.8
48.4
49.6
725
670
51.7

59.1
60.4
63.2
52.7
66.6
77.7
60.5
56.5
61 1
64.8
655
60.0
63.6
60.0
63.4
60.0
463
61.2
51.0
61.8
61 1
51.6
55.6
54.1
63.2

61.3

GRAVEL
(%)

11.8
017
5.40
1.11
000
0.05
0.16
4.17
1.43
073
0.73
2.47
2.11
8.72

5.39
0.70
0.06
0.66
2.34
3.44
1.17
0.13
0.03
0.13
0.85
1.14

10.5
0.08
1.21
1.17
5.09
0.33
0.59

273
000
053
9.68

0.48

SAND
(%)

78.0
33.6
309
58.4

326
352
38.2
399
27.2
75.9
70.0
20.3
52.3
52.5
56.0
37.9
71.4
70.8
44.4
44.5
52.2
61.5
61.6
50.9
44.7
70.6
54.1
52.0
53.5
42.6
58.7
67.6
80.9
42.8
33.2
40.2

51.1
51.4

SILT
(%)
6.48

45.7
39.8
25.3
44.0
41.2
42.1
35.4
46.6
18.2
22.0
49.1
29.4
25.2
26.4
37.2
22.2
183
37.7
33.3
33.9
278
27.7
34.6
42.4
19.0
24.6
35.5
307
42.1
25.2
22.0
12.8
18.7
44.9
39.6
259

360

CLAY
(%)
3.68

20.6
23.9
152
234
23.6
19.6
20.5
24.8

5.18
7.19

28.1
16.2
13.6
12.2
24.2

6.37
10.2
15.5
18.8
12.8
10.5
10.6
14.4

12.0
9.25

10.8
12.4
14.6
14.2
11.1
10.1

5.70
11.2
22.0
19.6
13.3
121

FINES
(%)

10.2
66.3
63.7
40.5
67.4

64.8
61.7

56.0
71.4
23.4
29.2
77.2
45.6
38.8
38.6
61.4

28.5
28.6
53.2
52.1
46.6
38.3
38.3
49.0
54.4
28.3
35.5
47.9
45.3
56.3
36.3
32.1
18.5
29.9
66.8
59.3
39.2

48.2

' Homogenate replicate collected at station TBT-02.
" Homogenate replicate collected at station TBT-07.
c Homogenate replicate collected at station TBT-14.
" Homogenate replicate collected at station TBT-28
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3.2 POREWATER SAMPLES

3.2.1 Data Summary

TBT concentrations (as TBT ion) in unfiltered porewater ranged from a minimum of
0.01 jyg/L at Station TBT-10 to a maximum of 1.87 fjg/L at Station TBT-31 (Table 3-2).
TBT concentrations (as TBT ion) in filtered porewater ranged from a minimum of
0.01 yug/L at Station TBT-10 to a maximum of 1.49 /yg/L at Station TBT-31.

DOC concentrations in unfiltered porewater ranged from a minimum of 7.8 mg/L at
Station TBT-10 to a maximum of 39.9 mg/L at Station TBT-25. DOC concentrations in
filtered porewater ranged from a minimum of 6.3 mg/L at Station TBT-33 to a maximum
of 32.9 mg/L at Station TBT-25 (Table 3-2).

The effect of filtering the samples can be evaluated by comparing the TBT concentrations
in unfiltered and filtered porewater, as well as the differences between unfiltered DOC
and filtered DOC concentrations. In general, the filtered samples had lower TBT
concentrations than the unfiltered samples, although one sample had a filtered
concentration that was 22 percent higher than the unfiltered concentration. The greatest
loss of TBT was 69 percent of the unfiltered concentration. The mean change in
concentration over all porewater samples was a loss of 30 percent of the initial or
unfiltered TBT concentration. A similar difference was seen between the unfiltered DOC
and filtered DOC concentrations. In general, the filtered DOC concentrations were less
than the corresponding unfiltered DOC concentrations, although one sample, TBT-27,
had a DOC concentration that was 107 percent higher than the unfiltered DOC
concentration. The greatest loss was 42 percent of the unfiltered DOC concentration.
The mean difference over all porewater samples was a loss of 7 percent of the unfiltered
DOC concentration. If sample TBT-27 is excluded from the mean, the mean was a loss
of 10 percent of the unfiltered DOC concentration.

There was no consistent relationship between the concentration of TBT in unfiltered and
filtered samples and the difference between the unfiltered DOC and filtered DOC
concentrations. The samples with the greatest loss of TBT did not correspond to the
samples with the greatest difference between their unfiltered DOC and filtered DOC
concentrations. Most of the differences were within the range of analytical uncertainty.

The homogenate replicate relative percent differences (RPDs) for TBT and DOC
measured in filtered porewater ranged from 23 to 87 percent and 12 to 73 percent,
respectively. The homogenate replicate RPDs for TBT and DOC measured in unfiltered
porewater ranged from 14 to 53 percent and 2 to 78 percent, respectively.
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Table 3-2. Filtered and unfiltered porewater chemistry

STATION
TBT-01
TBT-02
TBT-03
TBT-04
TBT-05
TBT-06
TBT-07
TBT-08
TBT-09
TBT-10
TBT-1 1
TBT-12
TBT-1 2Ra

TBT-1 3
TBT-1 4
TBT-1 5
TBT-1 6
TBT-1 7
TBT-1 8
TBT-1 9
TBT-20
TBT-21
TBT-22
TBT-23
TBT-24
TBT-25
TBT-26
TBT-27
TBT-28
TBT-29
TBT-30
TBT-31
TBT-32
TBT-33
TBT-34
TBT-35"
TBT-36C

TBT-37a

TBT-380

NOTE
a

b

FILTERED UNFILTERED
DISSOLVED ORGANIC DISSOLVED ORGANIC

TBT-FILTERED CARBON TBT-UNFILTERED CARBON
(fjg/L) (mg/L) fr/g/L) (mg/L)

0.02
0.38
0.45
0.15
0.16
0.11
0.13
0.21
0.21
0.01
0.07
0.24
0.37
0.37
0.31
0.13
0.44
0.02
0.06
0.06
0.41
0.38
0.09
0.14
0.14
0.26
0.13
0.71
0.64
1.29
0.76
1.49
0.28
0.09
0.14
0.15
0.19
0.58
0.51

: nr - not reported
Reanalyzed sample.
Homogenate replicate collected
at station TBT-02.

10.2
8.7

19.7
17.2
12.9
14.0
12.5
14.3
12.7
7.6

12.2
17.4
nr
7.4

16.3
11.4
15.3
8.9

14.6
7.7

14.3
13.8
24.7
14.1
17.0
32.9
13.1
29.6
17.4
9.4

30.0
14.5
16.4
6.3

14.4
18.6
11.1
19.8
22.4

C

d
e

0.06
0.48
0.51
0.29
0.22
0.30
0.16
0.38
0.27
0.01
0.10
0.51
0.46
0.47
0.58
0.24
0.36
0.02
0.08
0.08
1.01
0.51
0.29
0.24
0.33
0.44
0.17
0.97
0.74
1.87
0.90
1.50
0.35
0.11
0.19
0.28
0.26
0.85
0.64

Homogenate replicate collected
Homogenate replicate collected
Homogenate replicate collected

13.8
10.5
24.7
19.6
14.8
15.9
11.0
15.2
12.6
7.8

21.2
18.9
nr
8.8

16.9
13.3
15.0
8.4

15.4
8.5

16.6
15.7
32.7
14.6
18.7
39.9
13.3
14.3
18.5
10.7
22.4
15.1
18.7
8.0

18.6
24.0
11.2
24.3
28.0

at station TBT-07.
at station TBT-1 4.
at station TBT-28.
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The difference in measurements between the replicates can be attributed to analytical
variability, matrix complexity, and sediment heterogeneity.

3.2.2 Data Quality

All analyses were performed in a manner consistent with the methods and guidelines of
the QAPP with the following exceptions:

• The recommended holding time of 7 days, which included collection,
extraction, and analysis, was met for 64 of the 76 porewater samples.
However, the filtered and unfiltered porewater samples from Stations TBT-15,
TBT-16, TBT-17, TBT-18, TBT-19, and TBT-20, were mishandled at the
analytical laboratory and had to be re-extracted from the bulk sediment and re-
analyzed. The re-extraction was performed 12 days after the samples were
collected. An additional sample from Station TBT-12 was also re-extracted
and re-analyzed to provide a basis for comparing samples that met their
holding times with samples that did not. The results from the second analysis
of TBT-12 were within 35 percent and 11 percent of the initial results for
filtered and unfiltered porewater, respectively. These measurements are
within the data quality objectives for precision of + 40 percent as outlined in
the QAPP (EVS 1998). Therefore, all data are considered usable as reported
and qualified.

• The laboratory inadvertently performed the centrifugation at speeds in rpms
rather than in Gs. This resulted in the second centrifugation being performed
at the higher rate of 14,300 G (9,000 rpm) rather than the recommended
9,000 G.

The results of all laboratory analyses, including the case narrative and results for
porewater and QA/QC samples, are presented in Appendix C. The chemistry data were
independently reviewed and validated by Quality by Design. The complete data
validation report is presented in Appendix F.

3.3 BlOACCUMULATION TESTING

Survival in the native control sediments was 95 percent for M. nasuta and 66 percent for
N. caecoides. If an outlier N. caecoides replicate which had 33 percent survival is
removed, mean survival in control sediments was 74 percent for N. caecoides. Both a
low TOC content of 0.07 percent in the control sediment and the extended exposure
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period may have been contributing factors to reduced survival.2 Survival of M. nasuta in
test sediments ranged from 93.3 percent to 100 percent, with a mean survival of
97.1 percent. Survival of M caecoides in test sediments ranged from 64.4 percent to
95.6 percent, with a mean survival of 83.96 percent. The relative good health of
N. caecoides in the test treatments suggests that this organism's poor survival in control
sediment was not the result of a weak strain of test organism or due solely to the duration
of the test.

All water quality parameters were within acceptable ranges throughout the test. The
water-only reference toxicant tests using copper resulted in an LC50 of 2.05 mg/L Cu for
M. nasuta, which is within the laboratory acceptable range of 0.28 mg/L - 2.8 mg/L Cu;
and an LC50 of 0.10 mg/L Cu for N. caecoides, which is within literature reported values
0.09 mg/L to 0.16 mg/L Cu (Appendix D). Based on the results of the organism survival,
reference toxicant tests, and water quality observations, the bioaccumulation tests are
considered acceptable. Table 3-3 presents the survival data for M. nasuta and
M caecoides. The complete case narrative for the bioaccumulation tests, including water
quality observations and reference toxicant results, is found in Appendix D.

2. The supplier of M caecoides (John Brezina and Associates, Dillon Beach, CA) collects the
organisms and the control sediment from two nearby, but slightly different sites. The organisms are
collected from an area of high population density and high amount of organic debris. In previous studies at
several laboratories the organic debris has interfered with the use of the sediment at this site as a negative
control, because of the effects of organic debris decaying during sediment holding. Therefore, control
sediments have intentionally been collected from a nearby site with less organic debris, where M caecoides
is present at lower population densities. It is possible that the TOC content of the control sediment
collected for this study was too low to support the required number of organisms for the extended duration
(45 days) of the test, despite periodic sediment replenishment (Gardiner pers. comm. 1999b).
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Table 3-3. Summary of survival of M. nasuta and
N. caecoides in 45-day bioaccumulation tests

N. CAECOIDES

TREATMENT

Native Control
TBT-02
TBT-04
TBT-05
TBT-07
TBT-08
TBT-09
TBT-11
TBT-12
TBT-13
TBT-14
TBT-15
TBT-18
TBT-19
TBT-20
TBT-21
TBT-22
TBT-24
TBT-26
TBT-28
TBT-30

MEAN PERCENT
SURVIVAL

658
956
88.9
88.9
88.9
68.9
86.7
82.2
88.9
87.1
88.9
64.4
88.9
87.6
68.9
77.8
64.4
91.1
91.1
91.1
88.9

STANDARD
DEVIATION

25.1
na
na
na
na
na
na
na
na
7.4
na
na
na
80
na
na
na
na
na
na
4.2

M.
MEAN PERCENT

SURVIVAL

95.3
100.0
96.7
96.7
96.7

100.0
100.0
100.0
93.3
93.3
96.7
96.7
96.7
98.0
96.7
93.3
93.3

100.0
100.0
96.7
96.7

NASUTA

STANDARD
DEVIATION

4.5
na
na
na
na
na
na
na
na
7.8
na
na
na
3.0
na
na
na
na
na
na
5.8

NOTE: na - not applicable; one replicate

3.4 TISSUE SAMPLES

3.4.1 Data Summary

TBT concentrations in M. nasuta ranged from a minimum of 4 ug/kg wet weight at
Station TBT-08 to a maximum of 380 A^g/kg wet weight at Station TBT-20 (Table 3-4).
The percent lipids in M. nasuta ranged from a minimum of 2.86 percent dry weight at
Station TBT-07 to a maximum of 5.26 percent dry weight at Station TBT-28.
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Table 3-4. Tissue chemistry for M. nasuta and N. caecoides

STATION
TBT-00"

TBT-02

TBT-04

TBT-05

TBT-07

TBT-08

TBT-09

TBT-1 1

TBT-12

TBT-1 3"

TBT-1 4

TBT-1 5

TBT-1 8

TBT-1 9'

TBT-20

TBT-21

TBT-22

TBT-24

TBT-26

TBT-28

TBT-30"

TBT
(pg/kg
wet wt)

2 0 U

21

99

15

52

40

18

13

25

177

94

9.0

25

30

376

14

10

11

195

43

47

M. NASUTA

LlPIDS

(% dry wt)
4.66

4.05

4.30

4.76

2.86

4.53

4.31

423

4.83

4.02

4.88

3.67

3.46

5.22

4.15

4.11

3.95

4.81

439

5.26

413

TOTAL
SOLIDS (%)

166

16.3

15.8

147

154

150

16.0

156

14.7

152

166

15.0

15.9

152

14.7

15.1

15.2

15.8

15.5

15.4

15.1

TBT
(//g/kg
wet wt)

20 U

118

92

117

129

15

114

101

134

211

192

131

90

68

384

120

89

104

359

130

66

N. CAECOIDES

LlPIDS

(% dry wt)
6.23

6.07

6.71

778

8.82

659

535

5.78

6.97

5.79

5.96

494

5.82

551

5.70

7.43

680

5.96

5.30

8.00

8.95

TOTAL
SOLIDS (%)

19.9

11 7

158

180

14.4

170

21.3

185

16.5

19.1

178

17.2

17.7

16.3

16.5

14.4

16.9

19.3

16.4

14.5

15.9

NOTE: U - not detected at detection limit shown

* Mean of five replicates.

TBT concentrations in N. caecoides ranged from a minimum of 15 ̂ g/kg wet weight at
Station TBT-08 to a maximum of 380 ;ug/kg wet weight at Station TBT-20. The percent
lipids in N. caecoides ranged from a minimum of 4.94 percent dry weight at
Station TBT-15 to a maximum of 8.95 percent dry weight at Station TBT-30.

The relationships among porewater, sediment, and tissue TBT concentrations are
analyzed and discussed in Section 4.3.

The mean, standard deviation, and coefficient of variation (standard deviation/mean) of
TBT concentrations for the bioaccumulation replicates are presented in Table 3-5.
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Table 3-5. Tributyltin concentrations for
replicated bioaccumulation tests

M. nasuta

Mean (pg/kg wet wt)

Standard deviation (^g/kg wet wt)

Coefficient of variation

N. caecoides

Mean (^g/kg wet wt)

Standard deviation (^g/kg wet wt)

Coefficient of variation

TBT-13

177

102

57.7%

211

17.4

8.3%

STATION
TBT-19

29.8

21.8

73.2%

67.8

7.16

10.6%

TBT-30

47.4

36.9

77.9%

65.6

10.1

15.3%

This table clearly shows that results for M. nasuta were more variable than results for
N. caecoides. The difference in variability between the tissue values in M. nasuta and
N. caecoides is possibly due to the inherent variability of feeding regimes of the two
species. N. caecoides is a mobile sediment deposit feeder whose feeding activities result
in a greater integration of sediment within the aquaria. M. nasuta is a more stationary
organism that feeds on surface sediments and filters overlying water. Greater variability
in M. nasuta tissue concentrations may be due to the fact that feeding is limited to
sediment in the organism's immediate vicinity. Any heterogeneity in sediment TBT
concentrations within or between the aquaria might be reflected in the M. nasuta tissue
concentrations. The coefficients of variation are highly consistent across replicates for
intraspecies comparisons.

From a statistical standpoint, the fit of a regression line can be evaluated using R2 values
defined as the percent of total variability in tissue concentrations "explained" by the
regression model. The residual, or "unexplained" variance can be broken down into pure
error, or the intrinsic variability among replicates as shown in Table 3-5, plus the lack-of-
fit error associated with deviations from the linear model. While the absolute magnitude
of the replicate variability for M. nasuta is larger than that for N. caecoides, what is
relevant is whether the ratio of replicate variability to residual variance is greater for one
species than for the other. For a fixed R2 value, if the replicate variability for one species
makes up a greater proportion of the residual variance, this suggests a better linear fit
because it means that the lack-of-fit error makes up a smaller proportion of the residual
variance. However, neither of the regression models is subsequently used, because of
poor overall fit; whether the source of this poor fit is intrinsic variability in the test or a
poor linear fit is irrelevant.
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3.4.2 Data Quality

All analyses were performed consistent with the methods and guidelines as stated in the
QAPP. All recommended holding times were met for the tissue sample analyses.
Because of an error in initial extraction of the sample for the lipid analysis, CAS
re-extracted and analyzed the samples for lipids using the method in Bligh and Dyer
(1959) referenced in the QAPP. The re-analysis occurred within the recommended
holding time of 1 year. For the N. caecoides control samples, the sample quantity
available limited re-analysis to one sample replicate. Since the replicate sample was
created from a composite, the lipid result should be considered representative of each of
the replicates originally tested. The data are considered usable as reported and qualified.
The results of all laboratory analyses, including the case narrative, test tissues, and
QA/QC samples, are presented in Appendix E. The chemistry data were independently
reviewed and validated by Quality by Design. The complete data validation report is
presented in Appendix F.

At the completion of the test, lipid contents were within the range expected for healthy
organisms based on the mean values from previous studies—M. nasuta 1.4 to 6.3 percent;
polychaetes 5.0 to 16.7 percent; no specific data for N. caecoides (Gardiner pers. comm.
1999a). The range for M. nasuta was 2.86 to 5.26 percent dry weight and the range for
N. caecoides was 4.94 to 8.95 percent dry weight.
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4.0
DISCUSSION

The bioavailability of sediment contaminants has been shown to be affected both by the
chemical and environmental speciation of the contaminant, and by the behavior and
physiology of the organisms. The two primary routes of exposure for organisms in
sediments are transport of dissolved contaminants in sediment porewater across
biological membranes and the ingestion of contaminated sediment particles. Exposure to
dissolved contaminant concentrations in sediment porewaters appears to be the
predominant route of exposure for many benthic organisms (Muir et al. 1985; Oliver
1987; Shaw and Connell 1987). However, exposure from sediment ingestion may be an
important route of exposure for some species (Landrum 1989; Harkey et al. 1994; Meador
et al. 1995).

TBT in marine sediments can exist in a variety of different forms, including TBT sorbed
to sediment particles, and, in sediment porewaters, free ions, inorganic TBT complexes,
and TBT associated with organic colloids. TBT has a relatively high affinity for organic
carbon, reflected in the measured octanol-water partition coefficient (log K,,w) for this
compound of 4.41 (Arnold et al. 1998). Several studies have shown that the distribution
of TBT between sediment particles and porewater can be related to the organic carbon
content of the sediment (Harris and Cleary 1987; Meador et al.1997). TBT sorption has
also been related to the clay content of sediments (Dooley and Homer 1983). Several
authors have suggested that the presence of TBT associated with paint chips in the
sediment can influence the bioavailability of the compound in the field (Parametrix 1995;
Weston 1996).

During this study, the second centrifugation of the porewater samples that was conducted
for 30 minutes at 9,000 rpm removed suspended paniculate material and a substantial
fraction of the large colloidal material. The remaining samples were then analyzed
directly or filtered through a 0.45 micron filter and analyzed. Both the filtered and
unfiltered porewater samples contained dissolved TBT and possibly TBT associated with
colloidal organic macromolecules that were not removed during the centrifugation of the
sample.

The TBT concentrations measured in N. caecoides are compared with the bulk sediment
and porewater concentrations measured for the same samples used in the bioaccumulation
testing in Table 4-1 and Figure 4-1.
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Table 4-1. TBT concentrations in N. caecoides, sediment, and porewater

N. CAECOIDES

(j/9/kg)

Rank"
1
2
3
4
5
6
7

8
9
10
11
12
13
14
15
16
17

18
19
20

WET
WEIGHT

15.0
65.6"
67.8"
89.0
90.0

92.0
101
104
114
117
118
120
129
130
131
134
192

211"

359
384

DRY
WEIGHT

88.0
417
416
527
508
582
546

539
535
650

1,010
833
896
897
762
812

1,080

1,140
2,190
2,330

STATION
TBT-08
TBT-30
TBT-19
TBT-22
TBT- 18
TBT-04
TBT-1 1
TBT-24
TBT-09
TBT-05
TBT-020

TBT-21
TBT-07C

TBT-28C

TBT- 15
TBT- 12
TBT-14C

TBT-1 3
TBT-26
TBT-20

BULK
400
310
450
350
210
330
130
570
800
680
690
610
820
670
530
830

1,050

1,100
1,100
3,500

SEDIMENT
(;>g/kg)

TOC-NORMALIZED

12,300
24,200
36,900
37,200
18,300
30,000
17,300
44,900
39,600
37,200
34,700
49,600
48,700
51,100
39,300
36,100
93,300
84,000
90,900

219,000

POREWATER
(ra/L)

FILTERED
0.21
0.76
0.06
0.09
0.06
0.15
0.07
0.14
0.21
0.16
0.27
0.38
0.16
0.57
0.13
0.30
0.45
0.37
0.13
0.41

UNFILTERED
0.38
0.90
0.08
0.29
0.08
0.29

0.10
0.33
0.27
0.22
0.38
0.51
0.21
0.69
0.24
0.48
0.71
0.47
0.17

1.01

" Rank order determined by TBT concentration in N. caecoides (wet weight).
6 Average of 5 replicate bioassays.
c Sediment concentrations at these stations are means of two homogenate replicates (see Table 3-1).
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The relationship between the N. caecoides tissue concentrations and the organic carbon-
normalized sediment concentrations appears to be stronger than the relationship with the
filtered and unfiltered porewater concentrations. These relationships will be explored in
more detail in the following sections.

The TBT concentrations measured in M. nasuta are compared with the sediment and
porewater TBT concentrations in Table 4-2 and Figure 4-2. In general, the M. nasuta
tissue concentrations are lower than the corresponding N. caecoides tissue concentrations.
As was observed with the N. caecoides tissue concentrations, the relationship between
tissue concentrations and the organic carbon-normalized sediment concentrations is
stronger than the relationship between the tissue concentrations and the porewater
concentrations.

Table 4-2. TBT concentrations in M. nasuta, sediment, and porewater

M. nasuta (pg/kg)

RANK'
1
2

3

4

5

6

7

8

9

10

11

12

13
14

15

16

17
18

19

20

a Rank

WET
WEIGHT

4.0

9.0

10.0

11.0

13.0

14.0

15.0

18.0

21.0

25.0

25.0

29.8"

43.0

47.4"

520

94.0

99.0
177B

195

376

DRY
WEIGHT

24.0

52.0

59.0

57.0

70.0

97.0

83.0

85.0

179

152

141

195

297

321

361

528

627

911

1,190

2,280

STATION
TBT-08
TBT-15
TBT-22

TBT-24

TBT- 11

TBT-21

TBT-05

TBT-09

TBT-02

TBT- 12

TBT- 18

TBT- 19

TBT-28

TBT-30

TBT-07

TBT- 14

TBT-04

TBT-13

TBT-26

TBT-20

SEDIMENT (pg/kg)

BULK
400

530

350

570

130

610

680

800

690

830

210

450

670

310

820

1,050

330
1,100

1,100

3,500

order determined by TBT concentration in M.

TOC-NORMALIZED

12,300

39,300

37,200

44,900

17,300

49,600

37,200

39,600

34,700

36,100

18,300

36,900

51,100

24,200

48,700

93,300
30,000

84,000

90,900

219,000

nasuta (wet weight).

POREWATER (/vg/L)

FILTERED
0.21
0.13
0.09
0.14
0.07

0.38

0.16

0.21

0.27

0.30

0.06

0.06

0.57

0.76

016

0.45

0.15
0.37

0.13

0.41

UNFILTERED
0.38

024

029

033

0.10

0.51

0.22

0.27

038

0.48

0.08

0.08

0.69

0.90

021

071

029

047

0.17

1.01

b Average of 5 replicate bioassays
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4.1 COMPARISON WITH TRIGGER VALUES

None of the measured tissue concentrations exceeded the USEPA Superfund site-specific
tissue trigger value of 0.6 /jg/g wet weight (3.0 fjg/g dry weight) (ESI 1999)*). The
highest measured tissue concentrations were 0.376 jjg/g wet weight for M. nasuta and
0.384 fjg/g wet weight for N. caecoides, both measured in the test conducted with
sediment from Station TBT-20.

The measured tissue concentrations of TBT for both N. caecoides and M. nasuta were
low, despite the presence of TBT in both the bulk sediment and porewaters. The
relationship between the measured tissue concentrations and the sediment and porewater
concentrations of TBT is explored in detail in Section 4.3.

4.2 DELINEATION OF WSOU

The results of the bioaccumulation testing did not identify any of the areas tested as being
of concern due to the bioaccumulation of TBT from the sediments.

4.3 COMPARISON OF TISSUE, SEDIMENT, AND POREWATER TBT
CONCENTRATIONS

Sediment bioaccumulation testing was conducted using M. nasuta and N. caecoides, as
described in Section 2.2.3. In the following sections, the measured TBT concentrations in
tissue for these species are compared with the measured concentrations of TBT in bulk
sediment, organic carbon-normalized sediments, and porewater.

For each comparison, exploratory data analyses were used to determine whether there was
any evidence of a linear relationship in the original or log-transformed units. Linear
regressions were applied to those pairs of variables which had evidence of a linear
relationship on some scale. Standard residual diagnostic techniques were used to
determine whether the fit of the linear model could be improved by transformation. All
statistical analyses were conducted using S-PLUS1" statistical software (Version 4.0,
MathSoft, Inc.).

Correlation and regression analyses can be very sensitive to the data distribution, and to
outliers (recorded measurements far from the trend of the bulk of the data). For this
reason, the data were transformed or outliers were removed in order to assess the impact
of outliers on the linear relationship. These actions were intended to result in the most
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accurate measure of linear association between the two variables, and did not always
result in the highest correlation or R2 value. The parameter estimates displayed in the
figures and tables represent the best linear fit for each hypothesized relationship.

It is important to note that R2 is a descriptive measure of the linear association between
the dependent and independent variables in each model. Intercept and slope estimates are
given for completeness. The presentation of these estimates does not imply that adequate
or meaningful predictions can be made on exact bioaccumulation values using this model.
Unbiased calculation of parameter estimates and confidence intervals relies on the
assumption that the measurements of the independent variable are obtained without error,
or at least that the measurement error is small when compared to the measurement error
on the dependent variable (bioaccumulation). For most of these regressions, the
independent variable was subject to random measurement error which may or may not be
smaller in magnitude than the measurement error in the dependent variable. Hypothesis
tests and confidence intervals were intentionally not calculated, since the intercept and
slope estimates are likely to be biased.

4.3.1 Comparison of Tissue Concentrations and Sediment Concentrations

A comparison was made between TBT concentrations in tissue and those in bulk
sediment (Figure 4-3). A stronger relationship was observed between TBT concentrations
in sediment and the tissue concentrations for N. caecoides than for M. nasuta, which is
reflected in R2 values for each of the regressions (Table 4-3). In addition, the relationship
between the tissue concentrations and the organic carbon-normalized sediment TBT
concentrations was examined (Figure 4-4). For the complete dataset, the relationship
between the tissue concentrations and the organic carbon-normalized sediment
concentrations was stronger for both M. nasuta and N caecoides than the relationship
between the tissue concentrations and the bulk sediment concentrations (Table 4-3).
When potential outliers are removed, the R2 values are similar (Table 4-3).

Table 4-3. Relationship between tissue concentrations and bulk and
organic carbon-normalized sediment concentrations

INDEPENDENT
VARIABLE

Sediment
concentration
Sediment
concentration
Sediment
TOC-normalized
Sediment
TOC-normalized

LOG
TRANSFORMED?

Yes

Yes

Yes

Yes

DEPENDENT
VARIABLE

M. nasuta
tissue cone.
N. caecoides
tissue cone.
M. nasuta
tissue cone.
N. caecoides
tissue cone.

LOG
TRANSFORMED?

Yes

Yes

Yes

Yes

POTENTIAL
R2 OUTLIERS

0.34

0.53 TBT-08,
TBT- 11

0.48

0.75 TBT-08

R2 WITH OUTLIERS
EXCLUDED

0.78

0.74
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4.3.2 Comparison of Tissue Concentrations and Porewater Concentrations

An initial comparison of TBT concentrations in tissue with TBT concentrations in
unfiltered and filtered porewater revealed no relationship between the concentrations in
tissue and the concentrations in porewater measured by either method (Figure 4-5).

Concentrations in tissue were then compared to concentrations in porewater normalized
for their organic content. TBT concentrations in tissue measured in both species were
compared to TBT concentrations measured in unfiltered porewater and normalized to the
DOC content of the porewater samples (Figure 4-6). The linear regressions between the
tissue concentrations and the porewater concentrations are weak for both species. The
equations for the regression lines and the R2 values are presented in Table 4-4.

Table 4-4. Relationship between tissue TBT concentrations
and porewater TBT concentrations

INDEPENDENT
VARIABLE

Unfiltered conc./DOC
Unfiltered cone. /DOC
Filtered conc./DOC

Filtered conc/DOC
Dissolved cone.
Dissolved cone.

DEPENDENT VARIABLE
M. nasuta tissue
N. caecoides tissue
M. nasuta tissue

N. caecoides tissue
M. nasuta tissue
N. caecoides tissue

R2

0.30

0.23

0.31

0.21

0.48

0.75

POTENTIAL
OUTLIERS

TBT-20, TBT-26

TBT-20, TBT-26

TBT-08

R2 WITH OUTLIERS

EXCLUDED

0.35

055

0.74

TBT concentrations measured in filtered porewater and normalized to the DOC
concentrations measured in the porewater samples are compared to TBT concentrations in
tissue in Figure 4-7. The relationship between the normalized TBT concentrations in
filtered porewater and the concentrations in tissue are similar to those seen between
normalized TBT concentrations in unfiltered porewater and the concentrations in tissue.
The R2. values presented in Table 4-3 reflect the variability of the data.
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4.4 SEDIMENT-POREWATER RELATIONSHIP

The sediment and the corresponding unfiltered and filtered porewater TBT concentrations
are compared in Figure 4-8. The correlations between sediment and both the filtered and
unfiltered porewater TBT concentrations were weak (Figure 4-8, Table 4-5). Station 17
was identified as a potential outlier in both plots. Station 10 was identified as a potential
outlier in the plot of sediment vs. unfiltered porewater concentrations.

Table 4-5. Relationship between bulk sediment concentrations of TBT
and those in filtered and unfiltered porewater

INDEPENDENT LOG DEPENDENT LOG POTENTIAL R2 WITH OUTLIERS
VARIABLE TRANSFORMED? VARIABLE TRANSFORMED? R2 OUTLIERS EXCLUDED

Sediment
concentration

Sediment
concentration

Yes Filtered
porewater

Yes Unfiltered
porewater

Yes 0.56 TBT-17

Yes 0.52 TBT-10,
TBT-17

0.64

0.44

Distribution coefficients (Kd) can be calculated to express the relationship between
measured sediment and porewater concentrations.

c
V — sed

~~

where:
Cscd = sediment concentration
Cpw = porewater concentration

For organic contaminants, organic carbon-normalized distribution or partition coefficients
are calculated using the following equation:

K -K —

where:
foc = sediment fraction organic carbon

The calculation of K^. values is based on the assumption that the sediment organic carbon
is controlling the distribution of the contaminant between the sediment and porewater.
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The mechanisms controlling the distribution of TBT in sediments are not well
understood. In addition to the sediment fraction organic carbon, the chemical
characteristics of the sedimentary organic matter, sediment mineralogy, and other
sediment properties may influence the sorption behavior of TBT (Unger et al. 1996).
Therefore, more variability may be expected in the calculation and use of K^. values for
TBT relative to nonpolar organic compounds such as polychlorinated biphenyls.

Two K^ values were calculated for each sediment sample, using the TBT concentrations
in unfiltered and filtered porewater. The calculated distribution coefficients ranged over
two orders of magnitude. The log K^ values calculated using the unfiltered porewater
concentrations ranged from 4.43-6.51. A similar range of values was calculated using the
filtered porewater concentrations (log K^.: 4.5-6.51).

The relationship between the measured log K^. values and the measured DOC
concentrations in the filtered porewater samples is illustrated in Figure 4-9. There is a
trend of decreasing log K^ values with increasing DOC. However, the relationship
between the two variables is weak (R2 = 0.28). Therefore, the presence of DOC does not
appear to be contributing to the variability seen in the measured log K^. values.

4.5 SUMMARY AND CONCLUSIONS

Bioaccumulation testing was conducted with two species, N. caecoides and M. nasuta.
None of the measured concentrations of TBT in tissue exceeded the USEPA Superfund
site-specific tissue trigger value of 0.6 ;ug/g wet weight (3 //g/g dry weight) or the ̂
Respondents' trigger value of 1.0//g/g wet weight (5 ^/g/g dry weight) (ESI 1999jrf).
Therefore, none of the areas sampled were identified as areas of concern on the basis of
TBT bioaccumulation testing.

Further investigation into the relationships between the measured tissue concentrations
and sediment and porewater TBT concentrations revealed that the strongest relationships
were observed between tissue concentrations and bulk sediment and organic carbon-
normalized sediment concentrations. The relationships between the tissue concentrations
and the porewater concentrations were weak. In addition, a strong relationship was not
observed between measured sediment and porewater TBT concentrations.

The effect of filtering the porewater samples can be evaluated by comparing the filtered
and unfiltered porewater samples. Both the TBT and DOC concentrations were generally
lower in the filtered porewater samples relative to the unfiltered samples. The greatest
loss of TBT was 69 percent of the unfiltered concentration. The mean change in
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Figure 4-9. Scatter plot and linear regression line for porewater DOC
and filtered KOC (log-transformed, base 10)
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concentration for all porewater samples was a loss of 30 percent of the unfiltered
concentration. The greatest loss of DOC was a loss of 42 percent of the unfiltered DOC
concentration. The mean difference for all porewaters was a loss of 7 percent of the
unfiltered DOC concentration. There was no consistent relationship between the loss of
TBT and the loss of DOC as a result of filtering. It is important to note that all the
porewater samples were subject to ultrafiltration. Therefore, the unfiltered porewater
DOC concentrations are not representative of the DOC concentrations that would be
expected in the undisturbed porewater samples

A complete discussion of the uncertainties associated with the study design, study
execution, and data analysis is contained in a separate technical memorandum
(ESI 1999b).
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1.0 INTRODUCTION

Blue Water Engineering of Seattle, WA was contracted by EVS
Environment Consultants, Inc. to provide sampling vessel
positioning services for the West Waterway Sediment Operable Unit
Project near Harbor Island at the mouth of the Duwamish River in
Seattle, WA. A positioning system was installed on the R/V Nancy
Anne operated by Marine Sampling Systems of Burley, WA on
Tuesday, July 14th. The sampling was conducted on Wednesday,
July 15th through Friday, July 17th.

2.0 STATION POSITIONING METHODOLOGY

2.1 Differential Global Positioning System (DGPS)

Global positioning system (GPS) navigation was used to position
the sampling vessel during the project. GPS is a satellite-based
positioning system that receives positioning data from multiple
satellites of known positions in space at 1 second intervals.
The position of the GPS receiver, located on sampling vessel, is
accurate to about + 50 meters in stand-alone mode. Sub-meter
accuracies may be obtained by applying differential corrections
to the standard GPS positioning data. This is known as DGPS.
During this project differential corrections were applied by
receiving GPS error corrections on the sampling vessel from the
Coast Guard beacon differential corrections system.
This method utilizes differential corrections generated and
transmitted by U.S. Coast Guard installations. The U.S. Coast
Guard beacon transmits differential corrections data from a fixed
position (in the Seattle area, on Vashon Island or Whidbey
Island) . The Coast Guard uses a high quality GPS receiver, such
as a Trimble or Ashtech system, to generate differential
corrections. The resultant accuracy of the combined system is
better than +_ 1 meter.
On the sampling vessel the GPS receiver sends differentially
corrected positioning data to an integrated navigation software
package called HYPACK. The GPS receiver displays and transmits
data to the computer in North American Datum 1983 (NAD 83)
geographic coordinates (latitude /longitude). HYPACK converts
the NAD 83 geographic coordinates to NAD 83 Washington state
plane - north zone coordinates. HYPACK, acting as a data
manager, shows the vessel's position relative to a proposed
sampling location in plan view to a video screen. The resultant
pictorial screen presentation, as well as numeric navigation data
including range and bearing to the target sampling location,
assist the vessel operator in approaching and maintaining station
while sampling.
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2.2 Mobilization
The Nancy Anne was mobilized on July 14th at Harbor Island Marina
(HIM). The sampling vessel, used for hydraulic power-assisted
sediment grab sampling, has the cabin aft and an A-frame on the
bow. It was set up with the GPS antenna mounted vertically atop
the A-frame as positioned during sampling. The GPS antenna cable
was run from the top of the A-frame down the port side aft into
the cabin. The GPS receiver, the Coast Guard beacon, and the
laptop computer were located in the cabin. The video screen for
the computer was oriented to allow the vessel operator to observe
on-screen positioning data and maintain station.
2.3 Daily Sediment Sampling 'Positioning Activities
The routine for each day's positioning activities on the sampling
vessel was similar. Once the GPS and computer equipment was
operating properly the vessel left the dock for the calibration
point located at the south end of the Fisher Mills dock in the
west waterway (FM-4). The GPS antenna on the sampling vessel was
positioned as close to the surveyed calibration point as
possible. A visual estimate of the range and bearing from the
monument to the GPS antenna was made and compared to the range
and bearing displayed of the screen to confirm the accuracy of
the positioning system. This was done at the start and end of
each day.
The coordinates for the calibration point at FM-4 were determined
by surveying in a point based on established coordinates located
around Harbor Island. These coordinates were obtained from a
1992 USAGE bathymetry map. All coordinates were originally
surveyed in North American Datum (NAD) 1927 in Washington state
plane coordinates - north zone. The coordinates were converted
from NAD 1927 to NAD 1983 using the USAGE coordinate conversion
software package "CORPSCON" (version 4.01).
Once the positioning system calibration was complete the sampling
vessel proceeded to a sample station location selected by the
sampling party chief. The sample location was selected from a
number of pre-chosen sample locations entered into a data base in
HYPACK. Upon selection the positioning data was displayed on the
CRT to assist the operator in proceeding to and maintaining
station during the sampling event. A confirmed position was
recorded electronically each time the sampling device impacted
the bottom. Accepted and rejected grabs were both recorded in
the positioning logbook. Samples were taken generally within 10
ft of the target position.
Upon recovery the sample position northing (y) and easting (x)
was read from the electronic file and recorded by hand in the
positioning log along with time, water depth, and predicted
and/or measured tide. Ancillary information recorded in the
positioning log included personnel on board, weather, type of



sampling activity, and time of arrival and departure from HIM.
A daily activities log is provided as an appendix for Wednesday,
July 15th to Friday, July 17th.
2.4 Vertical Control
Water depth and stage of the tide were recorded for each sampling
event. Water depth was determined using the sampling vessel
depth sounder located near the bow. These depths were recorded
manually in the log.
To reduce measured depths to the MLLW vertical datum the stage of
the tide was recorded at the time of sample recovery. The tide
was determined by one of two methods. The first method was to
use an estimate of the tide height using an electronic tidal
prediction from a commercially available software package. The
second method was to call a telephone number maintained by
National Oceanic and Atmospheric Administration. The telephone
number announces the elevation of the water at the Colman Dock on
the Seattle Waterfront.
The predicted tide was used only to confirm the relative accuracy
of the measured tide. The measured tide was then subtracted from
the recorded depth and a mean lower low water (MLLW) tide was
recorded in the logbook.

3.0 POSITIONING DATA
The positioning data acquired during sediment sampling from the
Nancy Anne is presented in Table 1.



Table 1 West Waterway Sediment Operable Unit Grab Sampling Locations - July 15-17,1998

Wednesday, July 15th
Station
Name Time

(hh:mm:ss)

FM-4 "08:40:54"
TBT-001 "09:00:21"
TBT-002 "09:54:01"
TBT-003 "10:41:50"
TBT-004 "11:22:31"
TBT-005 "12:01:35"
TBT-006 "13:49:56"
TBT-007 "14:31:05"
TBT-008a "15:30:10"
TBT-008b "15:53:45"
TBT-009 "16:53:44"
FM-4 "17:05:39"

Thursday, July 16th
Station
Name Time

(hh:mm:ss)

FM-4 "08:34:10"
TBT-010 "08:44:12"
TBT-011 "09:18:27"
TBT-012 "10:32:30"
TBT-013a "11:19:31"
TBT-013b "11:41:45"
TBT-014 "13:06:39"
TBT-015 "13:50:05"
TBT-016 "14:23:45"
TBT-017 "14:59:33"
TBT-018 "15:43:34"
TBT-019a "16:09:46"

WA State Plane
Easting

(ft)

1,264,417.9
1,264,219.3
1,263,710.3
1,264,058.6
1,263,937.3
1,263,436.9
1,263,398.5
1,263,680.9
1,263,953.9
1,263,956.6
1,263,961.0
1,264,413.8

- N Zone
Northing

(ft)

213,150.9
213,191.5
213,351.2
213,511.1
213.698.0
213,674.8
213,927.5
213,972.7
213,979.2
213,978.0
214,358.0
213,159.3

State Plane
Easting

(ft)

1,264,418.7
1,263,443.8
1 ,263,348.8
1.263,991.4
1,263,650.1
1 ,263,657.4
1,263,384.6
1 ,263,622.6
1,263,995.1
1,263,443.1
1 ,263,993.4
1 ,263,692.8

Northing
(ft)

213,154.6
214,365.9
214.724.8
214,877.8
214,994.2
214.994.8
215,185.0
215.389.8
215,720.7
215,880.6
215;954.3
216,343.7

Raw Tidal
Depth Ht.

(ft) (ft)

Positioning
42.5 8.7
58.1 8.9
45.6 8.6
48.0 7.9
68.0 7.0
62.4 3.8
68.8 2.6
36.5 1.8
39.5 1.6
31.5 2.3

Positioning

Raw Tidal
Depth Ht.

(ft) (ft)

Positioning
62.4 6.4
63.0 7.1
35.0 8.4
68.4 8.5
67.5 8.4
64.4 7.2
58.8 6.4
36.5 5.7
53.9 4.8
38.4 3.8
54.6 3.5

MLLW
Depth

(ft)

Check
33.8
49.2
37.0
40.1
61.0
58.6
66.2
34.7
37.9
29.2

Check

MLLW
Depth

(ft)

Check
56.0
55.9
26.6
59.9
59.1
57.2
52.4
30.8
49.1
34.6
51.1

Geographic
Latitude
dd mm ss.sssss

47 34 26.90770
47 34 27.26951
47 34 28.74578
473430.39172
473432.21222
47 34 31 .88535
473434.37133
47 34 34.87263
473434.99019
47 34 34.97888
47 34 38.72936
47 34 26.98978

Geographic
Latitude
dd mm ss.sssss

47 34 26.94436
47 34 38.70608
47 34 42.22889
47 34 43.86440
473444.94618
47 34 44.95353
47 34 46.77689
47 34 48.84435
473452.18238
473453.65213
47 34 54.48708
47 34 58.27063

Position
Longitude
ddd rnrn ss.sssss

12221 24.09278
12221 27.00041
12221 34.46864
12221 29.43603
12221 31.25884
12221 38.54895
12221 39.18205
12221 35.07712
12221 31.09806
12221 31.05834
12221 31.10402
12221 24.15499

Position
Longitude
ddd mm ss.sssss

12221 24.08219
12221 38.64838
12221 40.13763
12221 30.81096
12221 35.82178
12221 35.71550
12221 39.74881
12221 36.33728
12221 31.00066
12221 39.09707
12221 31.09299
12221 35.58952



TBT-019b "16:26:10"
TBT-020 "17:36:58"
FM-4 "17:49:36"

Friday, July 17th
Station
Name Time

(hh:mm:ss)

FM-4 "08:18:01"
TBT-021 "08:31 :29"
TBT-022 "08:57:53"
TBT-023 "09:40:13"
TBT-024 "10:23:00"
TBT-025 "10:48:17"
TBT-026 "11:23:39"
TBT-027 "11:54:35"
TBT-028 "12:31:23"
TBT-034 "13:16:40"
TBT-032 "13:48:27"
TBT-031 "14:29:05"
TBT-033 "15:08:01"
TBT-029 "15:48:17"
TBT-030a "16:22:18"
TBT-030b "16:45:11"
FM-4 "17:02:54"

1,263,693.4
1,263,483.4
1,264,416.3

216,347.6
216,455.7
213,1581

State Plane
Easting

(ft)

1,264,421.2
1 ,263,732.2
1 ,263,900.6
1,263,915.2
1,263,858.7
1 ,263,599.9
1 ,263,972.2
1,263,747.4
1,263,737.8
1 ,264,077.4
1,264,663.1
1 ,264,600.7
1,264,952.6
1,264,056.1
1,263,752.2
1,263,756.2
1,264,418.2

Northing
(ft)

213,152.8
216,531.1
216,551.1
216,722.9
217,001.5
216,980.2
217,487.0
217,564.5
217,820.0
216,839.3
218,602.8
218,060.3
218,379.3
218,015.8
218,199.1
218,1948
213,1548

54.6 3.4 51.2
49.0 3.7 45.3

Positioning Check

Raw Tidal MLLW
Depth Ht. Depth

(ft) (ft) (ft)

Positioning Check
54.4 3.5 50.9
52.8 4.2 48.6
54.4 5.4 49.0
57.6 6.6 51.0
58.4 7.2 51.2
48.0 7.9 40.1
52.5 8.3 44.2
58.8 8.5 50.3
31.5 8.4 23.1
50.4 8.2 42.2
53.9 7.8 46.1
46.8 7.2 39.6
48.0 6.4 41.6
56.0 5.8 50.2
56 0 5.4 50.6

Positioning Check

47 34 58.30923
47 34 59.33478
47 34 26 97843

12221 35.58190
12221 38.67584
12221 24.11819

Geographic Position
Latitude Longitude
dd mm ss.sssss ddd mm ss.sssss

47 34 26.92737 122 21 24.04595
47 35 00.12730 122 21 35.06927
47 35 00.35800 122 21 32.61894
47 35 02.05538 122 21 32.45611
47 35 04.79369 122 21 33.36100
47 35 04.53276 122 21 37.12887
47 35 09.60663 122 21 31.84589
47 35 10.32717 122 21 35.14700
47 35 12.84633 122 21 35.36021
47 35 03.23608 122 21 30.12346
47 35 20.75216 122 21 22.09038
47 35 15.38659 122 21 22.84361
47 35 18.60318 122 21 17.80420
47 35 14.84144 122 21 30.77453
47 35 16.59007 122 21 35.26061
47 35 16.54814 122 21 35.20014
47 34 26.94614 122 21 24.08924
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APPENDIX B

Sediment Chemistry Results



This appendix contains the sediment chemistry data as reported by the analytical laboratory. The
data are grouped by analytical batches. Case narratives, when produced by the laboratory, are
included for each batch.

r\

'=1

n
(' ;



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Consultants Service Request No.: K9804715
Project: WSOU TBT Study Date Received: 7/17/98
Sample Matrix: Sediment

CASE NARRATIVE

AH analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), Initial/Continuing Calibration
Verification Standards (ICV/CCV), and Initial/Continuing Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch:

The Matrix Spike (MS) recovery of TBT for sample TBT-06-S was not calculated. The analyte concentration in
the sample was significantly higher than the added spike concentration, preventing accurate evaluation of the spike
recovery.

Approved by ______________________ f _____ Date

00003



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Sediment

Service Request: K9804715
Date Collected: 7/15/98
Date Received: 7/17/98

Total Solids

Prep Method
Analysis Method
Test Notes

Sample Name

TBT-01-S
TBT-02-S
TBT-35-S
TBT-03-S
TBT-04-S
TBT-05-S
TBT-06-S
TBT-07-S
TBT-36-S
TBT-08-S
TBT-09-S

NONE
1603M

Lab Code

K9804715-001
K.9804715-002
K9804715-003
K.9804715-004
K9804715-005
K9804715-006
K9804715-007
K9804715-008
K9804715-009
K.9804715-012
K9804715-013

Date
Analyzed

7/22/98
7/22/98
7/22/98
7/22/98
7/22/98
7/22/98
7/22/98
7/22/98
7/22/98
7/22/98
7/22/98

Result

743
54 8
556
535
642
526
539
52.8
54 1
484
496

Units PERCENT
Basis Wet

Result
Notes

Approved By
TSOI.IDS XLT_Siiiinle/OI07l99K3 >

I -01? 7/2?/9X

Date 7/2//*^
Page No

00004



COLUMBIA ANALYTICAL SERVICES, INC.

I

i
I
i
i
i
i
i
i
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i

Analytical Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
Sample Matrix:: Sediment

Sample Name

TBT-01-S
TBT-02-S
TBT-35-S
TBT-03-S
TBT-04-S
TBT-05-S
TBT-06-S
TBT-07-S
TBT-36-S
TBT-08-S
TBT-09-S
Method Blank

Service Request: K.9804715
Date Collected: 7/15/98
Date Received: 7/17/98

Date Extracted: NA
Date Analyzed: 7/28/98

Carbon, Total Organic
ASTMD4129-82M
Units PERCENT
Dry Weight Basis

Lab Code

K9804715-001
K9804715-002
K9804715-003
K9804715-004
K9804715-005
K9804715-006
K9804715-007
K9804715-008
K9804715-009
K9804715-012
K9804715-013
K9804715-MB

MRL

005
0.05
0.05
005
005
005
005
0.05
0.05
0.05
0.05
005

Result

0.58
209
189
201
1 10
1.83
1.81
1.66
1.71
3.25
2.02
ND

i
i
i
i

M Modified

Approved By:
IAMRL/102594

047ISWETLJI-TOCS 7/31^98

Date:



COLUMBIA ANALYTICAL SERVICES, DSC.

Analytical Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Sediment

Service Request: K9804715
Date Collected: 7/15/98
Date Received: 7/17/98

Date Extracted: 7/21/98

Butyltms*
Units: ug/Kg (ppb)
Dry Weight Basis

Analyte'
Method Reporting Limit.

Tributyltin
1

Sample Name

TBT-01-S
TBT-02-S
TBT-35-S
TBT-03-S
TBT-04-S
TBT-05-S
TBT-06-S
TBT-07-S
TBT-36-S
TBT-07-FB
TBT-07-CB
TBT-08-S
TBT-09-S
Method Blank

Lab Code

K98047 15-001
K9804715-002
K98047 15-003
K98047 15-004
K98047 15-005
K98047 15-006
K98047 15-007
K98047 15-008
K98047 15-009
K.9804715-010
K9804715-011
K9804715-012
K.9804715-013
K980721-SB

Date
Analyzed

7/29/98
7/29/98
8/4/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98
7/29/98

31
730
650
540
330
680
660
670
970

<3(G)
ND
400
800
ND

Methodology based on C.A.Krone, et al, "A Method for Analysis of Butyltin Species and
Measurement of Butyltms in Sediment and English Sole Livers from Puget Sound," National Marine
Fisheries Service, National Oceanic and Atmospheric Administration, Seattle, WA, November 1988.
Butyllms are reported as the cations
The MRL is elevated because an insufficient sample quantity was available for optimum analysis

Approved By
1 ADA/101194

04715SVO VN1 -

Date

(/ Paye No

00006
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: liVS Environment Consultants Service Request: K98047I5
Project: WSOU TBT Studv Date Collected: 7/15/98
Sample Matrix: Sediment Date Received: 7/17/98

Duplicate Summary

Total Solids

Prep Method NONE Units PERCENT
Analysis Method 160 3M Basis Wet
Test Notes'

Duplicate Relative
Date Sample Sample Percent Result

Sample Name Lab Code Analyzed Result Result Average Difference Notes

TBT-01-S K9S04715-001DUP 7/22/98 743 753 748 1

Approved By ^ _____________________________________ Date
rsOLIDS XLTJJUP/OI07I90X.I

047ISTS A l l l - I > I I P 7 / 2 f\ f\ l\ rV-fiNO O O U o



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
Sample Matrix: Sediment

Carbon, Total Organic
ASTMD4129-82M
Units PERCENT

Service Request: K98047L5
Date Collected: 7/15/98
Date Received: 7/17/98
Date Analyzed: 7/28/98

LABORATORY CONTROL SAMPLE

Source: ERA 542 #01 125

CALIBRATION VERIFICATION STANDARD

CCV 3 Result
CCV 4 Result
CCV 5 Result

LABORATORY BLANK

CCB 3 Result
CCB 4 Result
CCB 5 Result

DUPLICATE ANALYSIS

Sample Name Lab Code

TBT-01-S K9804715-001D

MATRIX SPIKE ANALYSIS

Sample Name Lab Code

TBT-01-S K98047 15-00 IMS

Approved BY ^/ ApO>3\
COMBOQCD/<M2695 /\

True
Value

062

True
Value

20.0
20.0
20.0

MRL

005
005
005

Sample
MRL Result

0 05 0 58

Spike
MRL Level

0 05 3 66

— -

Measured
Value

063

Measured
Value

197
197
190

Blank
Value

ND
ND
ND

Duplicate
Sample
Result Average

0 69 0 64

Spiked
Sample Sample
Result Result

0 58 4 26

Dale 1 ' '

Percent
Recovery

102

Percent
Recovery

98
98
95

Relative
Percent

Difference

17

Percent
Recovery

100

, Y

(M715WETLJI-D_COMBOQC 7/31/98
00009

PigcNo
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment
Project: WSOU TBT Study
Sample Matrix: Sediment

Consultants Service Request
Date Collected
Date Received

Date Extracted

: K9804715
: 7/15/98
: 7/17/98
: 7/21/98

Date Analyzed: 7/29/98

Sample Name

TBT-01-S
TBT-02-S
TBT-35-S
TBT-03-S
TBT-04-S
TBT-05-S
TBT-06-S
TBT-07-S
TBT-36-S
TBT-07-FB
TBT-07-CB
TBT-08-S
TBT-09-S
TBT-06-S
TBT-06-S
Lab Control Sample
Method Blank

Approved By ^—-/T^
SURJ/102194 / /

0471 JSVQ VN 1 - SURR 7/30/98 \/

Surrogate Recovery
Butyltins

Lab Code

K98047 15-001
K98047 15-002
K98047 15-003
K98047 15-004
K98047 15-005
K98047 15-006
K98047 15-007
K98047 15-008
K98047 15-009
K9804715-010
K9804715-011
K9804715-012
K9804715-013
K9804715-007MS
K9804715-007DMS
K980721-SL
K980721-SB

CAS Acceptance Limits:

Summary

Percent Recovery
Tripropyltin

68
83
114
63
80
85
85
72
94
63
65
64
105
85
93
64
73

20-195

Date: 7- 3/-

Percent Recovery
Tnpentyltin

80
71
93
48
66
62
80
61
48
79
86
44
85
55
55
79
93

20-172

7%
Page No

00010



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants
WSOU TBT Study
Sediment

Service Request: K9804715
Date Collected: 7/15/98
Date Received: 7/17/98

Date Extracted: 7/21/98
Date Analyzed: 7/29/98

Matrix Spike/Duplicate Matrix Spike Summary
Butyltins

Units' ug/Kg (ppb)
Dry Weight Basis

Sample Name
Lab Code:

Analytc

Tributyltin

TBT-06-S
K9804715-Q07MS, K9804715-007DMS

Spike Level Sample Spike Result
MS DMS Result MS DMS

P e r c e n t R e c o v e r y
CAS Relative

Acceptance Percent
MS DMS Limits Difference

10 10 660 NA NA NC NC 20-200 NC

NA Not Applicable; see case narrative.

Approved By
DMS I SOTS/060194

047I5SVG VN1 -DMS 7/30/91

Date 7-

Page No

00011



™ COLUMBIA ANALYTICAL SERVICES, INC.

I

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804715
Project: WSOUTBT Study Date Collected: NA
LCS Matrix: Sediment Date Received: NA

Date Extracted: 7/21/98
Date Analyzed: 7/29/98

Laboratory Control Sample Summary
Butyltins

Units ug/Kg (ppb)
CAS

Percent
Recovery

True Percent Acceptance
Analyte Value Result Recovery Limits

Tributyltin 5 6 120 20-164

Approved By ____^J?3___________________________ Date:

04715SVO VNI • LCS 7/30/98 Page No

| 00012



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804715
Project: WSOU TBT Study Calibration Date: 7/28/98

Date Analyzed: 7/29/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Units. ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent
Analyte Value Result Recovery Result Recovery Result Recovery

Tributyltm 500 565 113 560 112 576 115

Approved By: v—$*>_______________________________ Date
CCV I-4/042795

047I5SVG VNI -CCV 1-4 7/JO/9K

00013



• COLUMBIA ANALYTICAL SERVICES, INC.

• QA/QC Report

Client: EVS Environment Consultants Service Request: K9804715

I Project: WSOUTBT Study Calibration Date: 8/1/98
Date Analyzed: 8/4/98

• Butyltms

I

Continuing Calibration Verification (CCV) Summary
Butyltms

Units: ug/L (ppb)

True CCV1 Percent CCV2 Percent
Analyte Value Result Recovery Result Recovery

Tributvltin 500 503 101 513 103

Approved By: ___V—^j^Q____________________________ Date:
CCV 5-8/OW795

047I5SVG VN1 - CCV 5-8 8/4/9B Page No

00014



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804715
Project: WSOUTBT Study Calibration Date: 7/28/98

Date Analyzed: 7/29/98

Continuing Calibration Blank (CCB) Summary
Butyltins

Units ug/Kg(ppb)

CCB1 CCB2 CCB3
Analytc MRL Result Result Result

Tnbutyltin 1 ND ND ND

Approved By: ^-)^A ____________________________ Date
CCB4SMRL/I20594

&</-

04715SVO VNI - CCB 1-4 7OO/98



• COLUMBIA ANALYTICAL SERVICES, INC.

I QA/QC Report

Client: EVS Environment Consultants Service Request: K9804715
• Project: WSOU TBT Study Calibration Date: 8/1/98

Date Analyzed: 8/4/98

Continuing Calibration Blank (CCB) Summary
Butyltins

Units ug/Kg(ppb)
I

CCB1 CCB2
Analytc MRL Result Result

| Tributyltm 1 ND ND

I

I

I

I

I

I

I

I

I

I

I
Approved B y / > _______________________________ Date

CCB4SMRUI 20594 (/

047ISSVG VNI - CCB 1-4 (2) KM/9K Fief N<1

00016



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environmental Consultants Service Request No.: K9804761
Project: WSOUTBT Study . Date Received: 7/18/98
Sample Matrix: Sediemnt

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS) and Laboratory Control Sample (LCS)

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch.

The surrogate recoveries for TBT in samples TBT-12, 13, 14, 37, 16 and 20 were not calculated. The analysis of
this sample required a dilution which resulted in a surrogate concentration below the Method Reporting Limit
(MRL). No further corrective action was taken

The Matrix Spike (MS) recovery of TBT for sample TBT-15-S was not calculated The analyte concentration in
the sample was significantly higher than the added spike concentration, preventing accurate evaluation of the spike
recovery.

Approved by__________________________V/\vr Date ft/
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COLUMBIA

Client: EVS Environment Consultants

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Project: WSOU TBT Study
Sample Matrix: Sediment

Prep Method NONE
Analysis Method 1603M
Test Notes

Sample Name

TBT-10-S
TBT-ll-S
TBT-12-S
TBT-13-S
TBT-14-S
TBT-37-S
TBT-15-S
TBT-16-S
TBT-17-S
TBT-18-S
TBT-19-S
TBT-20-S

Approved By "f^^'
TSOLIDS XLT_Sainple/0107l998a

04761 TS AR1 -012 7/26WX

Lab Code

K980476 1-001
K980476 1-002
K980476 1-003
K980476 1-004
K980476 1-005
K980476 1-006
K980476 1-007
K980476 1-008
K9804 76 1-009
K9804761-010
K9804761-011
K9804761-012

ANALYTICAL SERVICES, INC.

Analytical Report

Service Rcqi
Date Collec
Date Recei

Total Solids

U
B

Date
Analyzed Result

7/23/98 72 5
7/23/98 67 0
7/23/98 51 7
7/23/98 59 1
7/23/98 60 4
7/23/98 63 2
7/23/98 63 2
7/23/98 52 7
7/23/98 66 6
7/23/98 77 7
7/23/98 60 5
7/23/98 56 5

Date ll2f)lCtX'

K980476I
7/16/98
7/18/98

PERCENT
Basis Wet

Result
Notes

00004
Pace No



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

EVS Encironment Consultants
WSOU TBT Study
Sediment

Analytical Report

Carbon, Total Organic
ASTMD4129-82M
Units: PERCENT
Dry Weight Basis

Service Request: K9804761
Date Collected: 7/16/98
Date Received: 7/18/98

Date Extracted: NA
Date Analyzed: 8/1/98

Sample Name Lab Code MRL Result

TBT-10-S
TBT-ll-S
TBT-12-S
TBT-13-S
TBT-14-S
TBT-37-S
TBT-15-S
TBT-16-S
TBT-17-S
TBT-18-S
TBT-19-S
TBT-20-S
Method Blank

K.980476 1-001
K980476 1-002
K980476 1-003
K980476 1-004
K980476 1-005
K980476 1-006
K980476 1-007
K980476 1-008
K980476 1-009
K9804761-010
K9804761-011
K9804761-012
K9804761-MB

005
0.05
0.05
0.05
0.05
005
005
0.05
0.05
0.05
005
005
005

050
075
230
1 31
103
1.22
1.35
207
086
1 15
1.22
1.60
ND

M Modified for analysis of soil

Approved By
IAMRL/102594

0476IWETLJI -TOCS SO/98

Date
00005

PlgeNo



1
1

Client:
• Project:
™ Sample Matrix:

1

1

1

1
I Sample Name

TBT-10-S
• TBT-ll-S
• TBT-12-S

TBT-13-S

I TBT-14-S
TBT-37-S
TBT-15-S

I TBT-16-S
TBT-17-S
TBT-18-S

I TBT-19-S
TBT-20-S
Method Blank

1

1

1 .

1

1

| Approved By ^
JADA/ IOI I94

0476ISVGJGI -Ruly l i i i t

|

COLUMBIA ANALYTICAL SERVICES, INC.

EVS Environment Consultants
WSOU TBT Study
Sediment

Method

Lab Code

K980476 1-001
K980476 1-002
K980476 1-003
K980476 1-004
K980476 1-005
K980476 1-006
K980476 1-007
K980476 1-008
K980476 1-009
K9804761-010
K9804761-011
K9804761-012
K980725-SB

Methodology based on C. A.Krone,

Analytical Report

Service Request: K980476 1
Date Collected: 7/16/98
Date Received: 7/18/98

Date Extracted: 7/25/98

Butyltins*
Units- ug/Kg (ppb)
Dry Weight Basis

Analyte Tributyltin
Reporting Linuf 1

Date
Analyzed

8/1/98 6
8/1/98 130
8/1/98 830
8/1/98 1100
8/1/98 1100
8/1/98 1000
8/1/98 530
8/1/98 1200
8/1/98 560
8/1/98 210
8/1/98 450
8/1/98 3500
8/1/98 ND

et al , "A Method for Analysis of Butyltin Species and
Measurement of Butyltins in Sediment and English Sole Livers from Puget Sound," National Marine
Fisheries Service, National Oceanic and Atmospheric Administration, Seattle, WA, November 1988
Butyltins are reported as the cations.

"~^>3•• — /\*j
UWl(j

Date #• (/- ft?

• ' ' Q ( l
Pa|»cNo



I
i
I
I
I
I
I APPENDIX A

• LABORATORY QA/QC RESULTS

I

I

I

I

I

I

I

I

I

I

I
00007



1
COLUMBIA ANALYTICAL SERVICES, INC.

1 QA/QC Report

Client: EVS Environment Consultants

•
Project: WSOU TBT Study
Sample Matrix: Sediment

Duplicate Summary

• Total Solids

I Prep Method NONE
Analysis Method 1603M
Test Notes:

Duplicate
• Date Sample Sample

Sample Name Lab Code Analyzed Result Result

• TBT-10-S K.9804761-001DUP 7/23/98 725 717

1

1

1

1

1

1

1

1

1

1

•
Approved By -^ Dale ' '
PSf J1.I DS XLT_BUP/0 1 071 9'lXa

0476ITS Al)l . DIJI' 7/26/OX

1

Sen-ice Request: K9804761
Date Collected: 7/16/98
Date Received: 7/18/98

Units PERCENT
Basis Wet

Relative
Percent Result

Average Difference Notes

72 1 1

IP-llSV'

0 0 0 0 8
I'tfc No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Encironment Consultants
WSOU TBT Study
Sediment

Carbon, Total Organic
ASTMD4129-82M
Units PERCENT

Service Request: K9804761
Date Collected: 7/16/98
Date Received: 7/18/98
Date Analyzed: 8/1/98

LABORATORY CONTROL SAMPLE

Source- ERA 542 Lot #01125

CALIBRATION VERIFICATION STANDARD

CCV 1 Result
CCV 2 Result
CCV 3 Result
CCV 4 Result
CCV 5 Result

LABORATORY BLANK

CCB 1 Result
CCB 2 Result
CCB 3 Result
CCB 4 Result
CCB 5 Result

DUPLICATE ANALYSIS

Sample Name Lab Code

TBT-10-S K9804761-001D

MATRIX SPIKE ANALYSIS

Sample Name Lab Code

TBT-10-S K980476 1-00 IMS

Approved By "' ^±*~7i. -<L-) Ns•/•c
l$6?WtfnJi -D_COMHOQC B/V98 |

True
Value

0.62

True
Value

200
20.0
200
200
200

MRL

005
005
005
005
0.05

Sample
MRL Result

005 050

Spike
MRL Level

0 05 3 30

Measured
Value

062

Measured
Value

20.6
194
192
198
194

Blank
Value

ND
ND
ND
ND
ND

Duplicate
Sample
Result

045

Sample
Result

050

Date

Percent
Recover}'

100

Percent
Recovery

103
97
96
99
97

Relative
Percent

Average Difference

048 10

Spiked
Sample Percent
Result Recovery

3 82 100

^nn? 0 0 0 0 9
Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environment
Project: WSOU TBT Study
Sample Matrix: Sediment

QA/QC Report

Consultants Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9804761
7/16/98
7/18/98
7/25/98
8/1/98

Surrogate Recovery Summary

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Sample Name

TBT-10-S
TBT-ll-S
TBT-12-S
TBT-13-S
TBT-14-S
TBT-37-S
TBT-15-S
TBT-16-S
TBT-17-S
TBT-18-S
TBT-19-S
TBT-20-S
TBT-15-S
TBT-15-S
Lab Control Sample
Method Blank

Butyltins

Lab Code

K980476 1-001
K980476 1-002
K980476 1-003
K980476 1-004
K980476 1-005
K9804761-006
K9804761-007
K980476 1-008
K980476 1-009
K9804761-010
K9804761-011
K9804761-012
K9804761-007MS
K9804761-007DMS
K980725-SL
K980725-SB

CAS Acceptance Limits:

Percent Recovery
Tripropyltm

73
75

NA
NA
NA
NA
79
NA
73
74
70
NA
82
79
81
94

20-195

Percent Recovery
Tripenlyltin

74
83
NA
NA
NA
NA
60
NA
69
64
59
NA
70
77
74
84

20-172

NA Not Applicable; see case narrative

Approved By: C_ /Kj
SUR2/I02I9* //

0476 1 S VO JG 1 - SURR. 8/4/98 v

Date: £ V- ?* n o
P.ge N<



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804761
Project: WSOUTBT Study Date Collected: 7/16/98
Sample Matrix: Sediment Date Received: 7/18/98

Date Extracted: 7/25/98
Date Analyzed: 8/1/98

Matrix Spike/Duplicate Matrix Spike Summary
Butyltins

Units. ug/Kg (ppb)
Dry Weight Basis

Sample Name: TBT-15 -S
Lab Code: K9804761-007MS, K9804761-007DMS

P e r c e n t R e c o v e r y
CAS Relative

Spike Level Sample Spike Result Acceptance Percent
Analyte MS DMS Result MS DMS MS DMS Limits Difference

Tributyltin 8 8 530 NA NA NC NC 20-200

NA Not Applicable, see case narrative

Approved By: ^______________________________Date —— * '" 0 0 0 1 1
DMS 1 SOTS/060194 // v- V V 1 X

0476ISVOJG1-DMS 8/4/98 V PigeNo
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804761
Project: WSOU TBT Study Date Collected: NA
LCS Matrix: Sediment Date Received: NA

Date Extracted: 7/25/98
Date Analyzed: 8/1/98

Laboratory Control Sample Summary
Butyltins

Units- ug/Kg (ppb)
CAS

Percent
Recovery

True Percent Acceptance
Analytc Value Result Recovery Limits

Tributyltin 5 5 100 20-164

Approved By: V^/o)______________________________Date: Q'r- 7% 0001 2

04761SVG101 -LCS 8/4/98 " P«ge No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study

Service Request: K9804761
Calibration Date: 8/1/98

Date Analyzed: 8/1/98

Continuing Calibration Verification (CCV) Summary
Butyltms

Units: jig/L (ppb)

Analytc

Tributyllm

True CCV1 Percent CCV2 Percent
Value Result Recovery Result Recovery

500 496 99 476 95

Approved By ____
CCV I-«M279S

(M76ISVOJGI -CCV I 1 KM/9H

Date
00013
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

EVS Environment Consultants
WSOU TBT Study

Analyte

Tnbulyltm

Service Request: K.9804761
Calibration Date: 8/1/98

Date Analyzed: 8/1/98

Continuing Calibration Blank (CCB) Summary
Butyltms

Units ug/Kg(ppb)

MRL
CCB1
Result

ND

CCB2
Result

ND

Approved By
CCB4SMRL/I2059.1

(M76ISVCi lGI - ( .Ll l I •< XM/9X

Date

00014



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environmental Consultants Service Request No.: K9804795
Project: WSOUTBT Study Date Received: 7/21/98
Sample Matrix: Soil, Wipe

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), Initial/Continuing Calibration
Verification Standards (ICV/CCV), and Initial/Continuing Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch.

The surrogate recoveries for TBT in all samples except TBT-25-CB were not calculated. The analysis of these
samples required a dilution which resulled in a surrogate concentration below the Method Reporting Limit (MRL).
No further corrective action was taken

The Tripenyltin surrogate recovery for TBT in the Method Blank (MB) was outside normal CAS control limits.
The Tripropyltin surrogate recovery associated with the TBT Method Blank analysis of these samples was within
normal CAS control limits, so no further corrective action was taken.

Approved by_ Date y / f r a 00003
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Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method
Test Notes

Sample Name

TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-25-S
TBT-26-S
TBT-27-S
TBT-28-S
TBT-38-S
TBT-34-S
TBT-32-S
TBT-31-S
TBT-33-S
TBT-29-S
TBT-30-S

i
i

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
WSOU TBT Study
Soil

Total Solids

NONE
1603M

Approved By:
TSOLIDS XLT_Sain|)le/OI07l9«Ki>

0479STS ABI -016 7/2K/9X

Lab Code

K9804795-001
K9804795-002
K9804795-003
K9804795-004
K9804795-005
K9804795-007
K9804795-008
K9804795-009
K9804795-010
K9804795-011
K9804795-012
K9804795-013
K9804795-014
K9804795-015
K9804795-016

Date
Analyzed

7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98
7/27/98

Date

Service Request: K9804795
Date Collected: 7/17/98
Date Received: 7/21/98

Result

61 1
64.8
65.5
600
636
600
634
600
61 3
51 6
61 8
51 0
61 1
463
61 2

Units' PERCENT
Basis Wet

Result
Notes

00004
PatreNo



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Soil

Analytical Report

Carbon, Total Organic
ASTMD4129-82M
Units PERCENT
Dry Weight Basis

Service Request: K9804795
Date Collected: 7/17/98
Date Received: 7/21/98

Date Extracted: NA
Date Analyzed: 8/1/98

Sample Name

TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-25-S
TBT-26-S
TBT-27-S
TBT-28-S
TBT-38-S
TBT-34-S
TBT-32-S
TBT-31-S
TBT-33-S
TBT-29-S
TBT-30-S
Method Blank

Lab Code

K9804795-001
K9804795-002
K9804795-003
K9804795-004
K9804795-005
K9804795-007
K9804795-008
K9804795-009
K9804795-010
K9804795-011
K9804795-012
K9804795-013
K9804795-014
K9804795-015
K9804795-016
K9804795-MB

MRL Result

005
005
005
005
0.05
005
0.05
0.05
005
005
0.05
005
0.05
005
005
005

1 23
0.94
0.93
127
1 12
1.21
1.45
122
1.40
4.24
099
1.7

1 25
2.41
1 28
ND

M Modified for analysis of soil

Approved By
IAMRL/102594

(H795WETLJI TOCS 8/3/98

Date 00005
Page No
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Client:
Project:
Sample Matrix:

Sample Name

TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-25-S
TBT-26-S
TBT-27-S
TBT-28-S
TBT-38-S
TBT-34-S
TBT-32-S
TBT-31-S
TBT-33-S
TBT-29-S
TBT-30-S
Method Blank

*

COLUMBIA

EVS Environment Consultants
WSOU TBT Study
Soil

4

Method

Lab Code

K9804795-001
K9804795-002
K9804795-003
K9804795-004
K9804795-005
K.9804795-007
K9804795-008
K9804795-009
K9804795-010
K9804795-011
K9804795-012
K9804795-013
K9804795-014
K9804795-015
K9804795-016
K980801-SB

Methodology based on C. A.Krone,

ANALYTICAL SERVICES, INC.

Analytical Report

Butyltms*
Units ug/Kg (ppb)
Dry Weight Basis

Analyte
Reporting Limit.

Date
Analyzed

8/5/98
8/5/98
8/5/98
8/5/98
8/5/98
8/5/98
8/5/98
8/6/98
8/6/98
8/5/98
8/6/98
8/6/98
8/6/98
8/6/98
8/6/98
8/6/98

etal.," A Method for

Service Request: K98i
Date Collected: 7/17
Date Received: 7/21

Date Extracted: 8/l/<

Tributyltin
1

610
350
510
570
310
1100
730
690
650
850

2200
6600
1000
6200
310
ND

Analysis of Butyltin Species and
Measurement of Butyltins in Sediment and English Sole Livers from Puget Sound," National Marine
Fisheries Service, National Oceanic and Atmospheric Administration, Seattle, WA, November 1988.
Butyltins are reported as the cations

Approved By ibnh vf]tM*>et (^ Date: l\ ~ /"/ 0 r\
.1ADA/10I194

04795SVC.; JGI -Butylui 8/1/98

00006
Page No



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Wipe

Service Request: K9804795
Date Collected: 7/17/98
Date Received: 7/21/98

Date Extracted: 8/1/98

Butyltins*
ug/WIPE

Analyte:
Method Reporting Limit'

Tributyltin
0.01

Sample Name

TBT-25-CB
Method Blank

Lab Code

K9804795-006
K980801-SB

Date
Analyzed

8/6/98
8/6/98

ND
ND

Methodology based on C A.Krone, et al, "A Method for Analysis of Butyltin Species and
Measurement of Butyltins in Sediment and English Sole Livers from Puget Sound," National Marine
Fisheries Service, National Oceanic and Atmospheric Administration, Seattle, WA, November 1988.
Butyltins are reported as the cations.

Approved By Date
'ADA/101194

04705SVG J C J I - Riitylin f2) K/7/M

00007
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APPENDIX A

LABORATORY QA/QC RESULTS

00008
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
Sample Matrix: Soil

Service Request: K9804795
Date Collected: 7/17/98
Date Received: 7/21/98

Duplicate Summary

Total Solids

I ' Prep Method. NONE
Analysis Method 1603M
Test Notes.

Sample Name

TBT-21-S

Unils PERCENT
Basis Wet

Lab Code

K9804795-001DUP

Date
Analyzed

7/27/98

Duplicate
Sample Sample
Result Result

Relative
Percent

Average Difference
Result
Notes

61 1 60.7 60 9 <1

I
I
I
I
i
i
i
i
i
i

Approved By. Date:
TSOLIDS XLT_DUPrt>l07l99Ka

PS ABI -DUI' "2X/i)K
00009

e No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Soil

Service Request: K9804795
Date Collected: 7/17/98
Date Received: 7/21/98
Date Analyzed: 8/1/98

Carbon, Total Organic
ASTMD4129-82M
Units: PERCENT

LABORATORY CONTROL SAMPLE

Source: ERA Cat# 542 Lot# 01 125

CALIBRATION VERIFICATION STANDARD

CCV 3 Result
CCV 4 Result
CCV 5 Result
CCV 6 Result

LABORATORY BLANK

CCB 3 Result
CCB 4 Result
CCB 5 Result
CCB 6 Result

DUPLICATE ANALYSIS

Sample Name Lab Code

TBT-21-S K9804795-001

MATRIX SPIKE ANALYSIS

Sample Name Lab Code

TBT-21-S K9804795-001

Approved By
COMBOQCCV042695

True
Value

0.62

True
Value

20.0
20.0
20.0
20.0

MRL

0.05
005
0.05
0.05

Sample
MRL Result

0.05 1 23

Spike
MRL Level

0 05 6.22

^

Measured
Value

0.62

Measured
Value

19.8
19.4
19.6
19.7

Blank
Value

ND
ND
ND
ND

Duplicate
Sample
Result Average

1.17 1.20

Spiked
Sample Sample
Result Result

123 7.15

VvA Date W l&n.
'

Percent
Recovery

100

Percent
Recovery

99
97
98
98

Relative
Percent

Difference

5

Percent
Recovery

95

r oi
M795WETUI-D_COMBOQC PlgeNo
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
Sample Matrix: Soil, Wipe

Service Request
Date Collected
Date Received

Date Extracted
Date Analyzed

: K9804795
: 7/17/98
: 7/21/98
: 8/1/98
: 8/5-6/98

Surrogate Recovery Summary

i

1

1

1

1

1

1

1

1

i
i
i
i
i
i

Sample Name

TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-25-S
TBT-25-CB
TBT-26-S
TBT-27-S
TBT-28-S
TBT-38-S
TBT-34-S
TBT-32-S
TBT-31-S
TBT-33-S
TBT-29-S
TBT-30-S
Lab Control Sample
Method Blank

A Outside acceptance
NA Not Applicable; see

~fjlQ -T^Yl/^j (Approved By. /£// flJfU^ ^
SURJ/102194

04195SVO JOI - SURR 8/7/98

Butyltins

Lab Code

K9804795-001
K9804795-002
K9804795-003
K9804795-004
K9804795-005
K9804795-006
K9804795-007
K9804795-008
K9804795-009
K9804795-010
K9804795-011
K9804795-012
K9804795-013
K9804795-014
K9804795-015
K9804795-016
K980801-SL
K980801-SB

CAS Acceptance Limits.

limits; see case narrative
case narrative.

yl /

Percent Recovery
Tripropyltin

NA
NA
NA
NA
NA
70
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
75
40

20-195

Date: fr - /

Percent Recovery
Tripentyltm

NA
NA
NA
NA
NA
73
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
77

17(A)

20-172

/ Q fi I——— \)\
Pegel



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804795
Project: WSOUTBT Study Date Collected: NA
LCS Matrix: Soil Date Received: NA

Date Extracted: 8/1/98
Date Analyzed: 8/6/98

Laboratory Control Sample Summary
Butyltins

Units ug/Kg (ppb)
CAS

Percent
Recovery

True Percent Acceptance
Analytc Value Result Recovery Limits

Tributyltin 5 4 80 20-164

Approved By. ? UL^^U_______ Date: $ - 7'
LCSOTS/12I594 0 0 U 1 fc

04795SVO JOI - LCS ifim Pt«e No



I
I
I
I

I
i
I
i
I
i
i
i
I
i
i
I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K.9804795
Project: WSOU TBT Study Calibration Date: 8/1/98

Date Analyzed: 8/5-6/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Units: ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent CCV4 Percent
Analytc Value Result Recovery Result Recovery Result Recovery Result Recovery

Tributyltm 500 489 98 504 101 517 103 509 102

- 1~ 9Approved By. A^n ____________ Date:
CCV I.4/W779S U U " i «3

04795SVG ;OI - CCV 1-4 K/7/98 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOUTBT Study

Service Request: K9804795
Calibration Date: 8/1/98

Date Analyzed: 8/6/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Units. ug/L (ppb)

Analytc

Tributyltm

True CCV5 Percent
Value Result Recovery

500 466 93

Approved By:
CCV 5-8/042795

04795SVO IGI • CCV 5-8 R/7/98

Date:: R-
U U V 1 r»

P>«cNo
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Client:
Project:

Analyte

Tributyltm

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants
WSOU TBT Study

Service Request: K9804795
Calibration Date: 8/1/98

Date Analyzed: 8/5-6/98

Continuing Calibration Blank (CCB) Summary
Butyltins

Units: ug/Kg (ppb)

MRL
CCB1
Result

ND

CCB2
Result

ND

CCB3
Result

ND

CCB4
Result

ND

Approved By.
CCB4SMRI./I20594

04795SVG JG1 - C<_ II I-* (1} K/7MK

l&nria. Date

00,015



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804795
Project: WSOU TBT Study Calibration Date: 8/1/98

Date Analyzed: 8/6/98

Continuing Calibration Blank (CCB) Summary
Butyltins

Units ug/Kg(ppb)

CCB5
Analyte MRL Result

Tnbutyltm 1 ND

Approved By: yj^ffdji. W' ^ JU^JU!<^I________ Date
CCB4SMRUI20S94

(M79SSVO JO1 • CCH I-4 (3) R/7/9K



t Name-

Contact Name

Sampled By.

CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

1 oo

Mi. S/fo* Lld?,,/r< ' Attn ^ J« .

^
S h i p p D a t e -

Sample
Collection
Date (d/m/y)

Time
(am/pm)

Sample Identification Volume of
Sample/* of
Containers

Test(s) Requested (check test(s) required)

k
Comments/Instructions

7/lffig TS7-Q1-S ><
£11

(T

ft xc

767- 06- 5
TOT -01- 3 If

i r T6T-3l~S X
*

1) Released by.

Date/Timej

2) Released by:

Date/Time:

1) Rec'd by

Date/Tirr:

3) Released by:

Date/Time

f 3) Rec'd by

Date/Time

To be completed by EVS Laboratory

EVS Project #

Date of Receipt

Condition Upon Receipt.

upon sample receipt.

EVS W O. #

Time of receipt

Received by.
1 Instructions lor completion of Cham-of-Custody/Test Request Form on back1 Distribution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee return with results; yellow-consignee's copy

ENVIRONMENT
CONSULTANTS

195 Pemberton Avenue
North Vancouver.B-C.
Canada, V7P 2R4
Tel: (604) 986-4331
Fax (604)662-8548

200 West Mercer Street
Suite 403
Seattle, WA 98119
Tel-(206) 217-9337
Fax (206)217-9343



CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

Client Name.

Contact Name

Sampled By

Ship I

Attn:
Ifff >* (

L</Ajib~ y
6V <?3Co^»

Shipping Date o
o

Sample
Collection
Date (d/m/y)

Time
(am/pm)

Sample Identification Volume of
Sample/* of
Containers

Test(s) Requested (check test(s) required)
Comments/Instructions

X
R X".

/
u

7
/

1) Released by £

Date/Time ~J,

1 ) Rec'd

Date/Time. '7--/C- /53d?

2) Released

Date/Time

3) Released by.

Date/Time

Date/Time

3) Rec'd by.

Date/Time.

To be completed by EVS Laboratory

EVS Project #

Date of Receipt

Condition Upon Receipt-

upon sample receipt.

EVS W O. #

Time of receipt:

Received by

' Instructions lor completion ol Chain-of-Custody/Test Request Form on back
' Distribution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee return with results; yellow-consignee's copy

ENVIRONMENT
CONSULTANTS

195 Pemberton Avenue
North Vancouver.B.C.
Canada, V7P 2R4
Tel: (604) 986-4331
Fax: (604) 662-8548

200 West Mercer Street
Suite 403
Seattle, WA 98119
Tel: (206) 217-9337
Fax:(206)217-9343

)



M
CJ»^nt Name.

Contact Name

Sampled By

CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

T/TT ktiu______ sh,pto-
Attn-

Sample
Collection
Date (d/m/y)

tn-iL-ttu

-+-

Time
(am/pm)

0*^

{7f"2P

;̂ 3s
/IJ2P
(3/0

/32P
/SS^
l^o
}<T&0

Ms

Sample Identification

TKT-
T6T-
Itf -

T^T-

/o-S* ^
/ / -S 1

13-5 -
T8T- It-5 -
7FT-'37-S u

/ rr- )<r-5: -
TdT~l6-S ^
TBT- 17-5 -
TfiT-/?r-3- u

1) Released by ,(_Jflv>** VT*/KV^/'t

Date/Time- 7- / 7-^ /03d

1) Rec'd by -4iL^u'l lU-^'C in tU '

Date/Time. £"? - I V ' ̂ j //' 5^'

Volume of
Sample/* of
Containers

l&*/i
•»

-It If /I
'I* "/I
- n
- n

7

*

- /;
/ "

Test(s) Requested (check test(s) required)

i
K
X
x
X
Xx,'
X
x
X

2) Released by'̂ W. i .1 \^~l •''' , ' '-' ' '> ' -

Date/Time fn '17 '")£'/ Ik yj(/-

2) Rec'd by (^

Date/Time: _[

A- —— (L- ' 1- I

3) Released by.

Date/Time

3) Rec'd by.

Date/Time1

Comments/Instructions

Yt%2_
LLnLn

^71
^77
q.o<\o
fyQ^3
llS)QO

tyto3
w
H-ltf

To be completed by EVS Laboratory upon sample receipt-

EVS Project # EVS W O #

Date of Receipt- Time of receipt

Condition Upon ReceipJ: Received by

• Instructions tor completion of Cham-of-Custody/Test Request Form on back1 Distribution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee return with results; yellow-consignee's copy

ENVIRONMENT
CONSULTANTS

195 Pemberton Avenue
North Vancouver.B C.
Canada, V7P 2R4
Tel: (604) 986-4331
Fax: (604) 662-8548

200 West Mercer Street
Suite 403
Seattle, WA98119
Tel-(206) 217-9337
Fax. (206)217-9343



Carrie

Contact Name- nClfc*1.

CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

S&tA, I t
. ' . Wl. f'

Sampled By ft. ft / fa Attn *- Shipping Date ff- I*/-

Sample
Collection
Date (d/m/y)

7'/Pf*
1-itf?

Time
(am/pm)

Jiffs-
1130

Sample Identification

TfcT-tf-S-
TfiT- ^2o- vS-

1) Released by: Jyj~^* 'ft4i*AeA:

Date/Time-T-/^-0?? 1 OjV

1)Rec'dby.<%t^iV-' //u !̂>-

Date/Time- ^?-/?-<Og) 10 '3$

Volume of
Sample/* of
Containers

%/l
' //

Test(s) Requested (check test(s) required)

^
I
X
JL

2) Released by

Date/Time

'2)Rec'dby ^(c-r4 ——— •

Date^ime. fa & M H

3) Released by.

Date/Time.

3) Rec'd by.

Date/Time:

Comments/Instructions

Jty£
^23" 4̂ 7 13
^73T / / .1 /

To be completed by EVS Laboratory upon sample receipt

EVS Project # EVS W O #

- Date of Receipt: . Time of receipt.

Condition Upon Receipt:- ' Received by

• Instructions for completion of Cham-of-Custody/TesI Request Form on back1 Distribution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee return with results; yellow-consignee's copy

ENVIRONMENT
CONSULTANTS

• 195 Pemberton Avenue
North Vancouver.B.C.
Canada, V7P 2R4
Tel: (604) 986-4331
Fax: (604) 662-8548

• 200 West Mercer Street
Suite 403
Seattle, WA 98119
Tel: (206) 217-9337
Fax-(206) 217-9343



CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

CliertfName

Contact Name

Sampled

Ship to: _

" ( 3 1 7 <>. 13k /U &KO. UA
Attn: lA/tAP^* /AxKt5le-f \ Shipping Date

CO

o
o

Sample
Collection
Date (d/m/y)

•7/17/1?
f
( /

If

V
ll
/

/
/
\^/

1) Released by.

Date/Time- |

Time
(am/pm)

V?»l(p
|3>SI
\Ml1
|5o^
l̂ l?
IG71

/
/

^

Sample Identification

TfcT-M-S
TftT-^7 - S
TW--•M . 5
7^7-^- 5
T&T-?7-5

- S
^-— — >

V ^~ —

'&^—*^—~s£~
7te/9x fiz6

1) Rec'd by ^£x^cdL

Date/Time: ~?/Jii ) ̂ % ) •. 3Ofo\

Volume of
Sample/* of
Containers

Itcy'

,(

r «
^r
^

/ ^

^^
— — -^

Test(s) Requested (check test(s) required)

P
X
x;
X
>c
X
^

2) Released by:

Date/Time

2) Rec'd by

Date/Time-

^

X"
>c
><Q
X
x:
-^

-î
~^

3) Released by:

Date/Time-

3) Rec'd by

Date/Time1

^
^^

/

/

Comments/Instructions

*-^(go
•f^ i/ 1 r> W
"«-CJ 1 & ~1

^-Lfi^O

"^* C// Q~2.
~iLu in O

^^^ X

^

(̂

"~ '

To be completed by EVS Laboratory upon sample receipt.

EVS Project # EVS W.O. #

Date of Receipt. Time of receipt

Condition Upon Receipt: Received by

• Instructions for completion ol Cham-ol-Custody/Test Request Form on back
* Distribution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee return with results, yellow-consignee's copy

ENVIRONMENT
CONSULTANTS

195 Pemberton Avenue
North Vancouver.B.C.
Canada, V7P 2R4
Tel: (604) 986-4331
Fax- (604) 662-8548

200 West Mercer Street
Suite 403
Seattle, WA 98119
Tel-(206) 217-9337
Fax- (206)217-9343



i r
CHAIN-OF-CUSTODY/TEST REQUEST FORM FOR SEDIMENT AND WATER SAMPLE(S)*

UY
t Name Ui 5 ^^

—^- T7
Contact Name

Sampled By

\STC r

<=>. •I: L M.lf

Ship to-

A«n

1^17 5
i'~ /f-^^^y-fi^^^
> (5>-K A-v/rA-ylg K^ISU.

Shipping Date

Sample
Collection
Date (d/m/y)

l/(7/^
' '/'

^ f
f f
c
( i
n
"
n
(v

1) Released by

Date/Time f

Time
(am/pm)

^\ Q ̂ ^ 1
^^ /y ^ I

^i ̂  ^^^

or/o
ICZ3
/o^J

• M

1117?

U$Lf
(Ol

s/

Sample Identification

T6T-Z(-5
TB7-^-5
TP,"T-Z3-S
TR>7-ZV-5

^
^ R> / - 2-5~3
T^T-Zs-e^>
TP>T-2C-5
-CgT--^-|_ ^
~T~{L~T O *? <.i \? 1 ~ C. o ~ ./

T&T-33- 5
*-f~~ // -J
L^/f~ —— ——— ̂  . 2) Released by.

'/2.0/W //3O Date/Time.

Volume of
Sample/* of
Containers

/Ue//
,f
f<
n
«
(f

c
/ «
('
<<

Test(s) Requested (check test(s) required)

A

PX^

><r
X
X"
X

K<X
1 ^

1 ) Rec'd by. f^A C^i CiL_ 2) Rec'd by

Date/Time- 7U.i|̂ \<g I '. ̂ Op.-rs Date/Time

o
o
t-
;><̂
^><7

X
/*-

X
X
x:
[XT

3) Released by

Date/Time

3) Rec'd by

Date/Time

Comments/Instructions

^LjlZb
•#- \~f 1 <~f- 1

*- m*i(o
*~1(5I
^Yf 56,
*<//&/
^/CZ,
^!(~1

*WL#L\n~]
To be completed by EVS Laboratory upon sample receipt'

EVS Project # EVS W O #

Date of Receipt. Time of receipt.

Condition Upon Receipt Received by
1 Instructions for completion of Cham-of-Custody/Test Request Form on back
1 Distribution White and yellow copies accompany shipment, pink-consignor's copy, white-consignee return with results, yellow-consignee's copy

ENVIRONMENT
CONSULTANTS

195 Pemberton Avenue
North Vancouver.B.C.
Canada, V7P 2R4
Tel: (604) 986-4331
Fax: (604) 662-8548

) 1 3

200 West Mercer Street
Suite 403
Seattle, WA 98119
Tel: (206) 217-9337
Fax-(206) 217-9343
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Rosa Environmental Geotechnlcal laboratory, LLC

EVS Consultants
Project. WSOU TBT Study

Table 1 Apparent Grain Size Distribution Summary
Percent Finer Than indicated Size

Sample No

Phi Size
Sieve Size
(microns)
TBT-01-S
TBT-02-S
TBT-03-S
TBT-04-S
TBT-05-S
TBT-06-S
TBT-07-S
TBT-08-S
TBT-09-S
T8T-10-S
TBT-11-S
TBT-12-S
TBT-13-S

TBT-13-S-2
TBT-13-S-3
TBT-14-S
TBT-15-S
TBT-16-S
TBT-17-S
TBT-18-S
T8T-19-S
TBT-20-S
TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-2S-S
TBT-26-S
TBT-27-S
TBT-28-S

TBT-28-S-2
TBT-28-S-3
TBT-29-S
TBT-30-S
TBT-31-S
TBT-32-S

TBT-32-S |2)
TBT-33-S
TBT-34-S
TBT-35-S
TBT-3S-S
TBT-37-S
TBT-38-S

Gravel

-3

3/8-

1000
1000
1000
1000
100.0
1000
1000
1000
1000
1000
1000
100.0
1000
1000
1000
1000
100.0
1000
1000
1000
1000
1000
100.0
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
100.0
1000
100.0
100.0
100.0
1000
1000
100.0
100.0

-2

#4

890
100.0
979
99.8
100.0
100.0
100.0
978
100.0
995
1000
994
1000
983
1000
93.4
97.4
996
1000
1000
997
97.6
100.0
100.0
1000
1000
1000
999
906
1000
1000
100.0
995
994
96.9
1000
995
997
943
100.0
100.0
93.3
1000

-1
#10

(2000)
882
998
94.6
989
1000
999
998
958
986
993
993
97.5
979
96.8
984
91 3
94.6
993
999
993
977
966
988
999
100.0
999
99 1
989
895
999
1000
998
98.8
988
949
997
992
994
72.7
1000
995
903
995

Very
Coarse
Sand

0
#18

(1000)
866
991
931
98.3
999
997
99.1
925
970
982
977
959
961
951
967
896
91 6
972
996
988
961
954
97.2
994
99.6
991
963
968
874
990
994
990
980
985
898
991
987
988
627
1000
987
88.5
984

Coarse
Sand

1
«5

(500)
823
980
91 1
925
960
981
96.8
87.4
944
929
923
94.1
917
898
92.3
856
834
933
964
954
908
93.3
91.2
98.2
982
972
908
902
808
962
959
959
954
963
768
968
96.4
932
557
990
966
847
94.8

Medium
Sand

2
#60

(250)
535
94.2
850
668
88.3
881
87.6
757
89.5
623
686
90.7
767
755
768
69.8
605
867
742
723
764
868
769
856
896
875
792
650
646
853
856
85.2
888
880
600
841
835
646
460
948
868
698
84.9

Fine Sand

3
#120
(125)
141
809
738
484
774
74.1
744
646
81.5
304
412
856
591
578
587
50.2
45.8
75.2
47.4
40.0
64.1
696
604
590
666
688
666
422
486
67.1
674
672
67.5
741
445
527
51 1
332
363
81.6
72.8
50.5
66.9

Very Fine
Sand

4
#230
(62)
102
663
637
405
674
648
61.7
560
714
234
29.2
772
45.6
444
445
388
38.6
614
285
286
53.2
52.1
466
383
38.3
49.0
544
283
354
479
483
48.2
45.3
56.2
36.2
321
293
18.5
29.9
668
593
39.2
48.2

Silt

5

3100

89
546
577
358
584
57.4
523
419
625
18.3
208
680
364
376
369
33.1
341
32.3
15.1
21.3
420
43.8
35.9
263
266
367
387
222
275
34 1
338
340
345
39.9
314
223
21.4
135
250
563
504
33.8
32.9

6

1560

72
42.2
464
294
466
45.4
40.6
34.7
50.0
11.7
14.5
54.4
29.5
288
29.2
257
26.3
43.7
12.8
16.3
31.1
34.1
25.3
19.2
193
26.8
246
171
203
238
237
239
274
275
24.0
166
16.2
9.8
20.8
440
406
25.7
23.2

7

780

57
291
348
21 7
338
333
27.5
280
36.7
77
104
40.4
22.4
216
21.9
19.3
175
334
91
130
22.2
263
18.2
144
14.9
201
17.0
129
151
172
176
17.3
206
203
156
130
12.6
7.6
157
31.5
28.2
190
17.2

8

3.90

37
206
23.9
15.2
23.4
23.6
196
205
248
52
7.2

281
16.2
152
15.7
13.6
12.2
24.2
64
10.2
155
188
128
10.5
10.6
144
120
9.2
108
12.4
124
12.5
146
142
11 1
101
95
5.7
11.2
21.9
196
13.3
121

Clay

9

2.00

27
132
165
10.8
165
165
144
146
180
3.4
5.2
193
11 8
109
11 5
99
87
16.4
44
67
107
126
94
78
74
103
86
67
77
87
91
9.2
108
102
85
72
69
41
7.9
160
140
9.5
85

10

1.00

1 8
10.1
115
76
11.3
11.7
9.5
9.6
121
2.3
3.6
133
79
7.1
78
68
59
116
3.0
4.5
72
90
62
52
50
68
63
46
5.3
63
66
64
74
7.3
60
49
48
27
54
10.6
9.3
6.3
5.8

Notes to the Testing

1. Apparent grain size distributions according to PSEP protocols

1022-001



Rosa Environmental and Geotechnical Laboratory, LLC

QASUMMARY

PROJECT

REGL Tnplicate Sample ID

Client Tnplicate Sample ID

EVS Consultants

98671

TBT-28-S

Project. WSOU TBT Study

Batch No 1022-001-01

Page- 1 of 1

Relative Standard Deviation, By Phi Size
Sample ID
TBT-28-S

TBT-28-S-2
TBT-28-S-3

AVE
STDEV
%RSD

-3
-
-
-

NA
NA
NA

-2
1000
1000
100.0

10000
0.00
0.00

-1
gg.g
1000
99.8

99.89
0.10
0.10

0
990
99.4
990

99.15
0.21
0.21

1
962
959
959

9598
020
0.20

2
853
856
85.2

85.37
0.19
0.22

3
67.1
674
67.2

67.20
0.17
0.25

4
479
48.3
48.2

48.14
0.18
037

5
34.1
33.8
340

33.99
0.14
0.43

6
238
237
23.9

23.80
0.11
0.47

7
17.2
176
17.3

17.39
0.20
1.14

8
124
12.4

' 12.5
12.45
007
0.56

9
8.7
91
92

9.01
0.28
3 10

10
63
66
6.4

6.42
0.14
2.23

Duplicate Analysis, By Phi Size
Sample ID
TBT-32-S

TBT-32-S [2]
AVE

-3
1000
1000
NA

-2
100.0
995

99.74

-1
997
99.2

9944

0
991
987

9887

1
968
964

9663

2
84.1
835

83.79

3
527
51.1

51 90

4
321
29.3

30.72

5
223
214

21 81

6
166
16.2

16.40

7
130
126

12.82

8
101
95

9.81

9
72
69

7 04

10
4.9
4.8

4.83

The Tnplicate Applies To The Following Samples
REGL ID

98607
98611
98647
98652
98656
98659
98660
98664
98667
98668
98669
98671
98676
98677
98674
98673
98675
98672
98612

Client ID
TBT-01-S
TBT-05-S
TBT-06-S
TBT-10-S
TBT-14-S
TBT-16-S
TBT-17-S
TBT-21-S
TBT-24-S
TBT-25-S
TBT-26-S
TBT-28-S
TBT-29-S
TBT-30-S
TBT-31-S
TBT-32-S
TBT-33-S
TBT-34-S
TBT-35-S

Date Sampled
7/15/98
7/15/98
7/15/98
7/16/98
7/16/98
7/16/98
7/16/98
7/17/98
7/17/98
7/17/98
7/17/98
7/17/98
7/17/98
7/17/98
7/17/98
7/17/98
7/17/98
7/17/98
7/15/98

Date Extracted
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98
7/23/98

Date Complete
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98
7/25/98

QA'
1 00
1 01 .
1.00
1 02
0.99
1.01
1.03
1 00
1.01

02
.00
.02
01
.04

1 00
1 02
1 00
1.02
1 00

•QA limits = 95-105%

Notes to the Testing

1 Sample TBT-32-S was accidentally extracted and run twice The resulting data is reported above

1022-001

. 3



Rosa Environmental and Geotechnical Laboratory, LLC

QA SUMMARY
PROJECT

REGL Triplicate Sample ID:

Client Triplicate Sample ID:

EVS Consultants

98655

TBT-13-S

Project :

Batch No.:

Page:

WSOU TBT Study

1022-001-02

1 of 1

Relative Standard Deviation, By Phi Size
Sample ID
TBT-13-S

TBT-13-S-2
TBT-13-S-3

AVE
STDEV
%RSD

-3
100.0
100.0
100.0
NA
NA
NA

-2
100.0
98.3
100.0
99.43
0.99
1.00

-1
97.9
96.8
98.4

97.71
0.82
0.84

0
96.1
95.1
96.7

95.95
0.81
0.84

1
91.7
89.8
92.3

91.23
1.28
1.40

2
76.7
75.5
76.8

76.32
0.69
0.90

3
59.1
57.8
58.7

58.51
0.63
1.08

4
45.6
44.4
44.5

44.83
0.64
1.42

5
36.4
37.6
36.9

36.95
0.63
1.69

6
29.5
28.8
29.2

29.19
0.38
1.29

7
22.4
21.6
21.9

21.95
0.40
1.84

8
16.2
15.2
15.7

15.69
0.47
2.97

9
11.8
10.9
11.5

11.38
0.45
3.91

10
7.9
7.1
7.8

7.58
0.46
6.02

The Triplicate Applies To The Following Samples
REGL ID
98608
98609
98610
98648
98650
98651
98653
98654
98655
98658
98661
98662
98663
98665
98666
98670
98649
98657
98678

Client ID
TBT-02-S
TBT-03-S
TBT-04-S
TBT-07-S
TBT-08-S
TBT-09-S
TBT-11-S
TBT-12-S
TBT-13-S
TBT-15-S
TBT-18-S
TBT-19-S
TBT-20-S
TBT-22-S
TBT-23-S
TBT-27-S
TBT-36-S
TBT-37-S
TBT-38-S

Date Sampled
7/15/98
7/15/98
7/15/98
7/15/98
7/15/98
7/15/98
7/16/98
7/16/98
7/16/98
7/16/98
7/16/98
7/16/98
7/16/98
7/17/98
7/17/98
7/17/98
7/15/98
7/16/98
7/17/98

Date Extracted
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98
7/24/98

Date Complete
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98
7/26/98

QA*
0.98
0.99
1.00
1.00
1.16
1.00
1.02
1.00
1.02
1.00
1.02
1.00
1.00
1.01
1.04
0.98
1.02
0.97
1.03

'QA limits = 95-105%

1022-001



APPENDIX C

Porewater Chemistry Results



This appendix contains the porewater chemistry data as reported by the analytical laboratory.
The data are grouped by analytical batches. Case narratives, when produced by the laboratory,
are included for each batch. The last letters of the porewater sample IDs indicate the extraction
method, where -PT represents unfiltered porewater and -PD represents filtered porewater.

n

n
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Rosa Environmental & Geotechnical Laboratory, LLC

400 Ninth Avenue N., Suite B
Seattle, WA 98109-5187

(206)287-9122

Client: EVS Consultants, Inc.

Client Project: WSOU TBT Study

REGL Project No.: 1022-001

Sample Batch Nos.: 1022-001-01 and 02

Case Narrative

1. Samples for pore water extraction and grain size analysis were received as follows; eleven
received July, 15, twelve received July, 16 , and fifteen received July, 17, 1998. The samples
consisted of one, 2 gallon bucket, and one, 16 oz jar. The bucket samples had been packed
in coolers for shipment. Two pieces of duct tape were fixed to the outer side of each bucket's
lid. When lifted, each piece of tape revealed a hole approximately 1/4 inch in diameter. Duct
tape can be permeable to oxygen. Being exposed to the atmosphere may have effected the
quality of the samples in the buckets.

2. The samples were extracted starting on July 16, 1998, for the TBT portion of the project. The
extraction was performed under anaerobic conditions in a nitrogen atmosphere. The buckets
were opened, centrifuge bottles packed and decanted all under nitrogen. Sediment was
placed in 1,000 ml polycarbonate centrifuge bottles. The bottles were placed in a centrifuge
maintained at 4 C. The bottles were spun at 3,000 rpm for 30 minutes. They were then
removed from the centrifuge and the free water was pipetted into 500 ml polycarbonate
centrifuge bottles. The bottles were placed in a second centrifuge maintained at 4 C. The
bottles were spun at 9,000 rpm for 30 minutes. In some cases where an odd number of
centrifuge bottles were packed with sediment, a centrifuge bottle was spun twice in order to
provide a balance for the odd bottle. Half the sample was pipetted un-filtered into HCI
preserved polycarbonate bottles, the other half was filtered over .45 micron silver membranes.
The filtered portion was sent in HCI preserved polycarbonate bottles as well.

3. A separate extraction for TOG and DOC was performed. The extraction for TOC and DOC
was conducted under anaerobic conditions in a nitrogen atmosphere, beginning July 20,
1998. The extraction procedure was exactly as for TBT extraction, except the filtered and un-
filtered portions were sent in Sulfuric Acid preserved 4 ounce amber glass bottles.

4. Re-extraction for TBT analysis began July 28, 1998, on request. Samples TBT-15-S, TBT-16-
S, TBT-17-S, TBT-18-S, TBT-19-S, and TBT-20-S were re-extracted as per the original
procedure. Due to the drier nature of sample TBT-17-S, a larger volume was required; this
was obtained from Battelle July 28, 1998. Sample TBT-12-S was also re-extracted as a QC
duplicate.

5. A blank was prepared on July 16, 1998 from deionized water and was run through the entire
extraction process. The blank was assigned REG number 98626.

6. A laboratory control sample was prepared on July 19, 1998 from deionized water. It was
spiked with 50 ul of TBT solution #660-02, prepared with 4.35 ug/ml TBT. This sample was
run through the entire extraction process, and was labeled according to the SOW.

7. Enough pore water was extracted for the laboratory to prepare MS/MSDs on TBT-17-S, TBT-
32-S and TBT-34-S

8 Pore water extraction was initiated within the 48 hour holding time on all samples.
9. Sample TBT-08-S had large quantities of 1x2 mm oval shaped, black objects in it, many of
which floated. The objects appeared to be seeds of some sort. They were not seen in any other
sample.
10. Samples TBT-25-S and TBT-27-S had several Sea Cucumbers buried in the sediment. They
ranged from 1 to 4 inches in length.



11. The grain size analysis was started on July 23, 1998. The samples were tested for grain
size distribution according to PSEP methods. The samples were run in two batches. A triplicate
was run on one sample in each batch, and is reported in the attached QA summary. Sample
TBT-32-S was accidentally extracted twice, and was run as part of the first batch, results are
reported in the attached QA summary as well.

Approved by: /A#^z%£< <C-̂ fe^g-<^£ |̂ ^ Date:
Title: Laboratory Manager

r~\
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Rosa Environmental and Geotechnical Laboratory, LLC

QA Summary, TBT Extractions

Sample No.
TBT-01-S
TBT-02-S
TBT-03-S
TBT-04-S
TBT-O5-S
TBT-06-S
TBT-07-S
TBT-08-S
TBT-09-S
TBT-10-S
TBT-11-S
TBT-12-S
TBT-13-S
TBT-14-S
TBT-15-S
TBT-16-S
TBT-17-S
TBT-18-S
TBT-19-S
TBT-20-S
TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-25-S
TBT-26-S
TBT-27-S
TBT-28-S
TBT-29-S
TBT-30-S
TBT-31-S
TBT-32-S
TBT-33-S
TBT-34-S
TBT-35-S
TBT-36-S
TBT-37-S
TBT-38-S

Date/Time Sampled
7/15/989:02
7/15/989:55
7/15/9810:45
7/15/9811:24
7/15/9812:05
7/15/98 13:55
7/15/9814:35
7/15/9815:35
7/15/98 16:55
7/16/988:45
7/16/989:20
7/16/9810:35
7/16/9811:40
7/16/9813:10
7/16/9813:55
7/16/9814:30
7/16/9815:00
7/16/9815:45
7/16/9816:45
7/16/98 16:45
7/17/988:31
7/17/988:57
7/17/989:40
7/17/9810:23
7/17/9810:48
7/17/9811:23
7/17/98 11:54
7/17/9812:31
7/17/98 15:48
7/17/9816:22
7/17/98 14:29
7/17/98 13:51
7/17/98 15:08
7/17/98 13:16
7/15/989:55

7/15/9814:35
7/16/98 13:20
7/17/98 12:30

Date/Time Extracted
7/15/9814:50
7/15/9814:25
7/16/9810:50
7/16/98 13:10
7/16/98 13:50
7/16/9817:20
7/16/98 18:45
7/16/98 17:00
7/17/988:35
7/17/989:15
7/17/98 10:25
7/17/9812:50
7/17/9813:25
7/17/9816:40
7/17/9817:00
7/17/9820:50
7/17/9819:30
7/18/989:40
7/17/9820:15
7/17/98 10:50
7/18/988:55
7/18/9810:00
7/18/98 12:00
7/18/98 13:30
7/18/9816:00
7/18/9816:45
7/18/98 16:10
7/18/98 16:10
7/19/989:45
7/19/988:20
7/19/9813:00
7/19/9811:30
7/19/9813:50
7/19/9811:50
7/16/988:25
7/16/98 17:30
7/17/9815:55
7/19/98 12:10

Notes: All samples extracted within 48 hours of sampling.

1022-001



Rosa Environmental and Geotechnical Laboratory, LLC

QA Summary, TOC/DOC Extractions

Sample No.
TBT-01-S
TBT-02-S
TBT-03-S
TBT-04-S
TBT-O5-S
TBT-06-S
TBT-07-S
TBT-08-S
TBT-09-S
TBT-10-S
TBT-11-S
TBT-12-S
TBT-13-S
TBT-14-S
TBT-15-S
TBT-16-S
TBT-17-S
TBT-18-S
TBT-19-S
TBT-20-S
TBT-21-S
TBT-22-S
TBT-23-S
TBT-24-S
TBT-25-S
TBT-26-S
TBT-27-S
TBT-28-S
TBT-29-S
TBT-30-S
TBT-31-S
TBT-32-S
TBT-33-S
TBT-34-S
TBT-35-S
TBT-36-S
TBT-37-S
TBT-38-S

Date/Time Sampled
7/15/989:02
7/15/989:55
7/15/9810:45
7/15/9811:24
7/15/9812:05
7/15/9813:55
7/15/9814:35
7/15/9815:35
7/15/98 16-55
7/16/988:45
7/16/989:20
7/16/98 10:35
7/16/9811:40
7/16/9813:10
7/16/9813:55
7/16/9814:30
7/16/98 15:00
7/16/9815:45
7/16/9816:45
7/16/98 16:45
7/17/988:31
7/17/988:57
7/17/989:40
7/17/9810:23
7/17/98 10:48
7/17/9811.23
7/17/98 11:54
7/17/98 12:31
7/17/98 15:48
7/17/9816:22
7/17/98 14:29
7/17/98 13:51
7/17/9815:08
7/17/98 13:16
7/15/989:55
7/15/98 14:35
7/16/9813:20
7/17/98 12:30

Date/Time Extracted
7/21/989:10

7/21/98 10:25
7/21/98 9:45
7/21/98 10:20
7/21/9810:35
7/21/9811:00
7/21/98 10:10
7/21/98 9:30

7/21/98 10:50
7/21/98 9:45
7/21/98 8:55
7/21/98 8:30
7/21/98 8:35

7/21/9810:45
7/21/988:45
7/21/98 8:40
7/20/9811:35
7/21/98 10:45
7/21/98 9:00
7/21/98 10:45
7/22/98 9:20
7/22/989:10
7/22/98 9:00
7/22/98 9:20
7/22/98 8:45
7/22/98 8:50
7/22/98 9:20
7/22/98 9:40

7/22/98 10:20
7/22/98 8:30
7/22/98 9:40
7/21/98 12:20
7/20/9815:45
7/20/9815:15
7/20/9811:05
7/22/9810:40
7/22/98 10:20
7/22/98 8:35

1022-001



Rosa Environmental and Geotechnical Laboratory, LLC

QA Summary, TBT Re-extractions

Sample No.
TBT-12-S
TBT-15-S
TBT-16-S
TBT-17-S
TBT-18-S
TBT-19-S
TBT-20-S

Date/Time Sampled
7/16/98 10:35
7/16/98 13:55
7/16/9814:30
7/16/9815:00
7/16/9815:45
7/16/98 16:45
7/16/9816:45

Datefflme Extracted
7/30/98 9:20
7/28/98 12:55
7/28/9814:10
7/29/98 14:50
7/29/98 10:20
7/29/98 9:45
7/29/98 14:00

1022-001
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Client:
Project:
Sample Matrix:

Sample Name

TBT-01-PD
98626
TBT-02-PT
TBT-36-PD
TBT-35-PD
TBT-08-PT
TBT-02-PD
TBT-08-PD
Method Blank

Approved By
4A/120394

(M760S, VG VN 1 • 4A

COLUMBIA ANALYTICAL SERVICES, ENC.

Analytical Report

EVS Environment Consultants Service Request: K9804760
WSOUTBT Study Date Collected: 7/15/98
Water Date Received: 7/18/98

Date Extracted: 7/21/98
Date Analyzed: 7/28/98

Butyllins in Porewater
Units ug/L (ppb)

Analyte Tributyltin
Method Reporting Limit 001

Lab Code

K9804760-001 0 02
K9804760-002 ND
K9804760-003 0.48
K9804760-004 0.19
K9804760-005 0 15
K9804760-006 0 38
K9804760-007 0.38
K9804760-008 0.21
K980721-WB ND

Qf-3 Date /'3-f#
n

7/30/98 I'ap

00003



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Service Request: K9804760
Date Collected: 7/16/98
Date Received: 7/18/98

Date Extracted: 7/22/98
Date Analyzed: 7/29/98

Butyllins in Porewater
Units ug/L (ppb)

Sample Name

TBT-35-PT
TBT-01-PT
TBT-36-PT
TBT-03-PD
TBT-05-PD
TBT-04-PD
TBT-05-PT
TBT-04-PT
TBT-03-PT
Metliod Blank

Analyte'
Method Reporting Limit-

Lab Code

K9804760-009
K9804760-010
K9804760-011
K9804760-012
K9804760-013
K9804760-014
K9804760-015
K9804760-016
K9804760-017
K980722-WB

Tributyltin
001

0.28
0.06
0.26
0.45
0.16
0.15
0.22
0.29
0.51
ND

Approved By.
4A/120594

04760SVG VN2 - 4A 7/30/9R

Date

Page No

00004
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Client:
Project:
Sample Matrix

Sample Name

TBT-06-PT
TBT-06-PD
TBT-07-PT
TBT-07-PD
TBT-09-PT
TBT-09-PD
TBT-10-PT
TBT-10-PD
Method Blank

Approved By:
4A/I20394

(M760SVG VN.l • 4A

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants Service Request: K9804760
WSOUTBT Study Date Collected: 7/17/98

: Water Date Received: 7/18/98
Date Extracted: 7/23/98
Date Analyzed: 7/29/98

Butyltms in Porcwater
Units ug/L (ppb)

Analyte. Tributyltin
Method Reporting Limit: 001

Lab Code

K9804760-018 0.30
K9804760-019 0.11
K9804760-020 0.16
K9804760-021 0.13
K9804760-022 0.27
K9804760-023 0.21
K9804760-024 001
K9804760-025 001
K980723-WB ND

Q)f^) Date •f-l-TZ

7/10/9S ^ Page No

00005
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COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Surrogate Recovery Summary
Butyltins in Porewater

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9804760
7/15/98
7/18/98
7/21/98
7/28/98

Sample Name

TBT-01-PD
98626
TBT-02-PT
TBT-36-PD
TBT-35-PD
TBT-08-PT
TBT-02-PD
TBT-08-PD
TBT-35-PD
TBT-35-PD
Lab Control Sample
Method Blank

Lab Code

K9804760-001
K9804760-002
K9804760-003
K9804760-004
K9804760-005
K9804760-006
K9804760-007
K9804760-008
K9804760-005MS
K9804760-005DMS
K980721-WL
K980721-WB

Percent Recovery
Tripropyltin

53
61
57
64
57
61
54
63
62
65
55
50

Percent Recovery
Tripentyltin

60
75
47
75
58
47
50
52
60
60
62
65

CAS Acceptance Limits: 20-113 20-133

Approved By:
SURJ/10J194

04760SVO VNI - iur 7/JO/98

Date:

PigeNo

00007



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Surrogate Recovery Summary
Butyllins in Porewater

Service Request: K9804760
Date Collected: 7/16/98
Date Received: 7/18/98

Date Extracted: 7/22/98
Date Analyzed: 7/28-29/98

Sample Name

TBT-35-PT
TBT-01-PT
TBT-36-PT
TBT-03-PD
TBT-05-PD
TBT-04-PD
TBT-05-PT
TBT-04-PT
TBT-03-PT
Lab Control Sample
Lab Control Sample
Method Blank

Lab Code

K9804760-009
K9804760-010
K9804760-011
K9804760-012
K9804760-013
K9804760-014
K.9804760-015
K9804760-016
K9804760-017
K980722-WL
K980722-WL2
K980722-WB

Percent Recovery
Tripropyltm

64
109
75
77
81
81
80
81
73
87
86
83

Percent Recovery
Tripentyltin

71
104
65
56
69
62
62
72
48
73
75
99

CAS Acceptance Limits: 20-113 20-133

Approved By:
SUR2/I02I94

04760SVG VN2 - «ur 7/30/98 u Date: ' 3- ff

PigcNo

00008
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request:

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Project: WSOU TBT Study
Sample Matrix: Water

Sample Name

TBT-06-PT
TBT-06-PD
TBT-07-PT
TBT-07-PD
TBT-09-PT
TBT-09-PD
TBT-10-PT
TBT-10-PD
Lab Control Sample
Lab Control Sample
Method Blank

•

Approved By: ^V^
SUR2/I02I94 / /

04760SVG VNJ - «ui 7/3(W8 V

Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Surrogate Recovery Summary
Butyltins in Porewater

Percent Recovery
Lab Code Tnpropyltin

K9804760-018 52
K9804760-019 33
K9804760-020 56
K9804760-021 54
K9804760-022 60
K9804760-023 78
K9804760-024 58
K9804760-025 60
K980723-WL 52
K980723-WL2 49
K980723-WB 47

C AS Acceptance Limits. 20-113

Date. #• £ ?0

K9804760
7/17/98
7/18/98
7/23/98
7/29/98

Percent Recovery
Tnpentyltin

62
57
70
55
55
61
58
60
68 '
70
61

20-133

Pige No

00009



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Service Request: K9804760
Date Collected: 7/15/98
Date Received: 7/18/98

Date Extracted: 7/21/98
Date Analyzed: 7/28/98

Matrix Spike/Duplicate Matrix Spike Summary
Butyltins in Porewater

Units ug/L (ppb)

Sample Name.
Lab Code:

Analyte

Tributyltin

TBT-35-PD
K9804760-005

P e r c e n t R e c o v e r y
CAS Relative

Spike Level Sample Spike Result Acceptance Percent
MS DMS Result MS DMS MS DMS Limits Difference

0.25 025 0.15 0.40 0.47(A) 100 128 23-127 16

Outside acceptance limits, see case narrative

Approved By
DMSISOrra/060194

04760SVC VNI - dim 7/W981

Date:

00010
PigeNo



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
LCS Matrix: Waler

Laboratory Control Sample Summary
Butyltins in Porewater

Units' ug/L (ppb)

Service Request: K9804760
Date Collected: NA
Date Received: NA

Date Extracted: 7/21/98
Date Analyzed: 7/28/98

Analyte

Tributyltin

True
Value

0.25

Result

0.18

Percent
Recovery

72

CAS
Percent

Recovery
Acceptance

Limits

20-138

Approved By. ___
LCSOTS/OIS0194

(M760SVO VN1 - LCS 7/30/98

Date.

PtgeNo

00011



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804760
Project: WSOUTBT Study Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 7/22/98
Date Analyzed: 7/28/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Butyltins in Porewater

Units: ug/L (ppb)

P e r c e n t R e c o v e r y
CAS Relative

True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits Difference

Tributyltin 0.25 0.25 0.23 0.23 92 92 20-138 <1

Approved By: ___\J)f*^i _________________________ Date.

00012
DUCSA132395 . .

04760SVO VN2 - DLCS 7/30/98 V p**c Ncl
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COLUMBIA ANALYTICAL SERVICES, ENC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804760
Project: WSOUTBT Study Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 7/23/98
Date Analyzed: 7/29/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Butyltins in Porewater

Units. ug/L (ppb)

P e r c e n t R e c o v e r y
CAS Relative

True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits Difference

Tributyltin 0.25 025 0.17 0.18 68 72 20-138 6

Approved By. f43________________________________ Date
DLCS/032.195

04760SVG VN3 - DLCS 7,00/9^ Pige No

00013



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804760
Project: WSOUTBT Study Calibration Date: 7/28/98

Date Analyzed: 7/28-29/98

Continuing Calibration Verification (CCV) Summary
Butyltms in Porewater

Butyltins-GC
Units. ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent CCV4 Percent
Analyte Value Result Recovery Result Recovery Result Recovery Result Recovery

Tnbutyltin 500 536 107 572 114 571 114 584 117

Approved By ____^—-;V^___________________________ Date:

CCV 1-4/042795

04760SVO VN3 - CCV 1 -4 8/V98

00014



• COLUMBIA ANALYTICAL SERVICES, INC.

I QA/QC Report

Client: EVS Environment Consultants Service Request: K9804760
• Project: WSOUTBT Study Calibration Date: 7/28/98

I

I

I

Date Analyzed: 7/28-29/98

Continuing Calibration Blank (CCB) Summary
Butyltins in Porewater

Butyltins-GC
Units: ug/L (ppb)

CCB1 CCB2 CCB3 CCB4
Analyte MRL Result Result Result Result

Tributyltin 0.01 ND ND ND ND

Approved By ____^^TT^______________________________ Date:
ltCCBMRl.A20594

04760SVG VNJ-CCBMRL(l ) R/1/9S Pigs No

00015



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environmental Consultants Service Request No.: K9804815
Project: WSOUTBT Study Date Received: 7/21/98
Sample Matrix: Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), Initial/Continuing Calibration
Verification Standards (ICV/CCV), and Initial/Continuing Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch:

Due to an error during the sample preparation steps for the TBT analysis of samples TBT-15, 16, 17, 18, 19 and
20, the sample extracts were lost. Additional pore waters were received for these samples on 7/31/98 and will be
reported under separate cover (K.9805084).

The Matrix Spike (MS) recoveries of TBT for samples TBT-34-PT and TBT-32-PT were outside the normal CAS
control limits because of suspected matrix interference. Recovery of TBT in the LCS was acceptable and all
surrogate recoveries were within control limits indicating that the analysis was within control. No further
corrective action was taken.

00003
Approved by_________________________C-/T>T Date r
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Sample Name

Service Request: K9804815
Date Collected: 7/17/98
Date Received: 7/21/98

Date Extracted: 7/23/98
Date Analyzed: 7/29/98

Butyltins in Porewater
Units ug/L (ppb)

Analyte
Method Reporting Limit.

Lab Code

Tributyltin
001

TBT-11-PT
TBT-11-PD
TBT-12-PT
TBT-12-PD
TBT-13-PT
TBT-13-PD
TBT-14-PT
TBT-14-PD
TBT-37-PT
TBT-37-PD
Method Blank

K98048 15-001
K98048 15-002
K98048 15-003
K98048 15-004
K98048 15-005
K98048 15-006
K98048 15-007
K98048 15-008
K98048 15-009
K9804815-010
K980723-SB

0.10
0.07
051
024
0.47
0.37
0.58
031
0.85
058
ND

Approved By:
4A/'28»(SSVGJGI -4A 8/V9S

23ft. Date. 00004
Page No



COLUMBIA ANALYTICAL SERVICES, ENC.

Analytical Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Service Request: K9804815
Date Collected: 7/18/98
Date Received: 7/21/98

Date Extracted: 7/24/98
Date Analyzed: 7/30/98

Butyltms in Porewater
Units' ug/L (ppb)

Sample Name

TBT-21-PT
TBT-21-PD
TBT-22-PT
TBT-22-PD
TBT-23-PT
TBT-23-PD
TBT-24-PT
TBT-24-PD
Method Blank

Analyte.
Method Reporting Limit

Lab Code

K9804815-023
K9804815-024
K9804815-025
K9804815-026
K9804815-027
K9804815-028
K9804815-029
K9804815-030
K980724-SB

Tributyltin
001

051
0.38
0.29
0.09
0.24
0.14
0.33
0 14
ND

Approved By Date. 00005
Page No



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
WSOU TBT Study
Water

Service Request: K9804815
Date Collected: 7/19/98
Date Received: 7/21/98

Date Extracted: 7/25/98
Date Analyzed: 7/30/98

Butyltms in Porewater
Units ug/L (ppb)

Analyte:
Method Reporting Limit:

Lab Code

Tributyltin
001

TBT-25-PT
TBT-25-PD
TBT-26-PT
TBT-26-PD
TBT-27-PT
TBT-27-PD
TBT-28-PT
TBT-28-PD
TBT-34-PT
TBT-34-PD
TBT-32-PD
TBT-31-PT
TBT-31-PD
TBT-33-PT
TBT-33-PD
TBT-29-PT
Method Blank

K9804815-031
K98048 15-032
K98048 15-033
K9804815-034
K9804815-035
K9804815-036
K9804815-037
K9804815-038
K9804815-039
K9804815-040
K98048 15-042
K98048 15-043
K98048 15-044
K9804815-045
K98048 15-046
K98048 15-047
K980725-SB

0.44
0.26
0.17
0 13
0.97
0.71
074
064
0.19
0 14
028
1 50
1.49
0.11
0.09
1.87
ND

Approved By
4A/120594

04815SVO VN2 - 4A K/S/98

Date 00006
P»Re No



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Service Request: K9804815
Date Collected: 7/19/98
Date Received: 7/21/98

Date Extracted: 7/26/98
Date Analyzed: 7/30-31/98

Butyltins in Porewater
Units: ug/L (ppb)

Sample Name

TBT-32-PT
TBT-29-PD
TBT-30-PT
TBT-30-PD
TBT-38-PT
TBT-38-PD
TBT-LCS-PT
TBT-LCS-PD
Method Blank

Analyte:
Method Reporting Limit:

Lab Code

K9804815-041
K9804815-048
K9804815-049
K9804815-050
K9804815-051
K9804815-052
K9804815-053
K9804815-054
K980726-SB

Tributyltin
001

0.35
1.29

0.90
0.76
0.64
0.51
0.12
0.11
ND

Approved By:
4 A/120594

048I5SVO VNJ - 4 A 8/5/98

Date: o~ S^ 00007
Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
Sample Matrix: Water

Sample Name

TBT-11-PT
TBT-11-PD
TBT-12-PT
TBT-12-PD
TBT-13-PT
TBT-13-PD
TBT-14-PT
TBT-14-PD
TBT-37-PT
TBT-37-PD
Lab Control Sample
Lab Control Sample
Method Blank

Approved By:
SUR2/102I94

04815SVOJGI -Hir8/5/9R

Service Request: K9804815
Date Collected: 7/17/98
Date Received: 7/21/98

Date Extracted: 7/23/98
Date Analyzed: 7/29/98

Surrogate Recovery Summary
Butyltins in Porewater

Lab Code

K9804815-001
K9804815-002
K9804815-003
K9804815-004
K9804815-005
K9804815-006
K9804815-007
K9804815-008
K9804815-009
K9804815-010
K980723-SL
K980723-SL2
K980723-SB

CAS Acceptance Limits:

LLi

Percent Recovery
Tripropyltin

71
62
63
60
56
58
59
52
58
79
52
49
47

20-113

Date:

Percent Recovery
Tnpentyltm

65
60
53
65
53
47
52
52
47
71
68
70
61

20-133

00009
P«gcNo



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
Sample Matrix: Water

Surrogate Recovery Summary
Butyltins m Porewater

Service Request: K9804815
Date Collected: 7/18/98
Date Received: 7/21/98

Date Extracted: 7/24/98
Date Analyzed: 7/30/98

Sample Name

TBT-21-PT
TBT-21-PD
TBT-22-PT
TBT-22-PD
TBT-23-PT
TBT-23-PD
TBT-24-PT
TBT-24-PD
Lab Control Sample
Method Blank

Lab Code

K9804815-023
K9804815-024
K9804815-025
K9804815-026
K9804815-027
K9804815-028
K9804815-029
K9804815-030
K980724-SL
K980724-SB

Percent Recovery
Tnpropyltin

84
83
74
70
70
64
74
86
63
70

Percent Recovery
Tripentyltin

72
82
74
76
72
73
66
79
81
73

CAS Acceptance Limits. 20-113 20-133

Approved By Date: 00010
PigeNo
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
Sample Matrix: Water

Sample Name

TBT-25-PT
TBT-25-PD
TBT-26-PT
TBT-26-PD
TBT-27-PT
TBT-27-PD
TBT-28-PT
TBT-28-PD
TBT-34-PT
TBT-34-PD
TBT-32-PD
TBT-31-PT
TBT-31-PD
TBT-33-PT
TBT-33-PD
TBT-29-PT
TBT-34-PT
TBT-34-PT
Lab Control Sample
Method Blank

Service Request:
Date Collected:
Date Received:

Date Extracted:

K9804815
7/19/98
7/21/98
7/25/98

Date Analyzed: 7/30/98

Surrogate Recovery Summary
Butyltins in Porewater

Lab Code

K9804815-031
K9804815-032
K9804815-033
K9804815-034
K9804815-035
K9804815-036
K9804815-037
K9804815-038
K9804815-039
K9804815-040
K9804815-042
K9804815-043
K9804815-044
K9804815-045
K9804815-046
K9804815-047
K9804815-039MS
K9804815-039DMS
K980725-SL
K980725-SB

CAS Acceptance Limits

Percent Recovery
Tnpropyltin

87
41
59
62
91
67
83
94
77
53
83
84
91
97
91
77
70
68
63
46

20-113

Percent Recovery
Tripentyltin

56
51
63
66
59
59
56
64
67
61
75
69
86
90
89
80
90
75
84
60

20-133

I

Approved By
SURJ/I02I94

M8I5SVG VN2-'.ur

Date ft' &"-
00,011



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Surrogate Recovery Summary
Butyltins in Porewater

Service Request: K9804815
Date Collected: 7/19/98
Date Received: 7/21/98

Date Extracted: 7/26/98
Date Analyzed: 7/30-31/98

Sample Name

TBT-32-PT
TBT-29-PD
TBT-30-PT
TBT-30-PD
TBT-38-PT
TBT-38-PD
TBT-LCS-PT
TBT-LCS-PD
TBT-32-PT
TBT-32-PT
Lab Control Sample
Method Blank

Lab Code

K9804815-041
K9804815-048
K9804815-049
K9804815-050
K9804815-051
K9804815-052
K9804815-053
K9804815-054
K9804815-041MS
K9804815-041DMS
K980726-SL
K980726-SB

Percent Recovery
Tripropyltin

68
64
72
70
77
93
82
74
72
70
47
76

Percent Recovery
Tnpentyltin

65
72
67
59
60
61
50
70
81
80
57
70

CAS Acceptance Limits' 20-113 20-133

Approved By:
SUR2/I02I94

04815S VO VNJ - iur 8/V98

Date:
00012
PtgeHo
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
Sample Matrix: Water

Service Request: K9804815
Date Collected: 7/19/98
Date Received: 7/21/98

Date Extracted: 7/25/98
Date Analyzed: 7/30/98

Matrix Spike/Duplicate Matrix Spike Summary
Butyltms in Porewater

Units: ug/L (ppb)

Sample Name'
Lab Code:

Analyte

Triburyltin

TBT-34-PT
K9804815-039

Spike Level Sample Spike Result
MS DMS Result MS DMS

P e r c e n t R e c o v e r y
CAS Relative

Acceptance Percent
DMS Limits Difference

0.29 0.29 0.19 0.68

MS

0.78 169(A) 203(A) 23-127 14

Outside acceptance limits; see case narrative

I

Approved By.
DMSISOTS/060194

04815SVGVN2-dim 8/V98

Date: o' *~
000!3

P.gcNo



COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Service Request: K9804815
Date Collected: 7/19/98
Date Received: 7/21/98

Date Extracted: 7/26/98
Date Analyzed: 7/31/98

Matrix Spike/Duplicate Matrix Spike Summary
Butyllms in Porewater

Units ug/L (ppb)

Sample Name'
Lab Code

Analyte

Tributyltm

TBT-32-PT
K9804815-041

P e r c e n t R e c o v e r y
CAS Relative

Spike Level Sample Spike Result Acceptance Percent
MS DMS Result MS DMS MS DMS Limits Difference

0.37 0.37 0.35 0.95 086 162(A) 138(A) 23-12710

Outside acceptance limits, see case narrative

Approved By.
DMS I SOTS/060194

04815SVGVNJ-dim R/V9S

Date
00014

Fife No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOU TBT Study Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 7/23/98
Date Analyzed: 7/29/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Butyltms in Porewater

Units: ug/L (ppb)

P e r c e n t R e c o v e r y
CAS Relative

True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits Difference

Tributyltin 0.25 0.25 0.17 0.18 68 72 20-138

Approved By: __*2l9/)')Ck& ^7 /£xL^"L£x/^________ Date: ff - £ - 9% 0 0 0 1 5

I
DLCS/032395

04815SVG JOI - DLCS 7/29/9R ftff No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOUTBT Study Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 7/24/98
Date Analyzed: 7/30/98

Laboratory Control Sample Summary
Butyltins in Porewater

Units: ug/L (ppb)

CAS
Percent

Recovery
True Percent Acceptance

Analyte Value Result Recovery Limits

Tributyltin 0.25 0.19 76 20-138

Approved By: ———^___________________________ Date: _J^>——————
LCSOTS/D60I94 // W U U j 0

04815SVOVNI-LCS B/V98 ^ Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOUTBT Study Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 7/25/98
Date Analyzed: 7/30/98

Laboratory Control Sample Summary
Butyltms in Porewater

Units ug/L (ppb)

CAS
Percent

Recovery
True Percent Acceptance

Analyte Value Result Recovery Limits

Tributyltin 0.25 0.21 84 20-138

LCSOrS/060194
M8ISSVOVN2-LCS 8/V98

Approved By: —y^a _____________________________ Date:

000J7



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOUTBT Study Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 7/26/98
Date Analyzed: 7/30/98

Laboratory Control Sample Summary
Butyltins in Porewater

Units: ug/L (ppb)

CAS
Percent

Recovery
True Percent Acceptance

Analyte Value Result Recovery Limits

Tributyltin 025 0.12 48 20-138

Approved By: /^————————————————————————————— Date: ——*?"3 00018
LCSOTSA>60I94 (/ ' '

048I5SVOVNJ-LCS 8/V98 PtgeNo
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOU TBT Study Calibration Date: 7/28/98

Date Analyzed: 7/29/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Butyltins-GC
Units: ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent CCV4 Percent
Analyte Value Result Recovery Result Recovery Result Recovery Result Recovery

Tri-n-buryltm 500 561 112 571 114 584 117 565 113

Approved By: _ _ / j y j n f A ^ I -IZA^rVi^JW_______ Date: _
CCV 1-4/042795

00019
04815SVGJ01-CCV1-4 7/50/91! P»ge No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOU TBT Study Calibration Date: 7/28/98

Date Analyzed: 7/29/98

Continuing Calibration Blank (CCB) Summary
Butyltins

Butyltms-GC
Units' |ig/L (ppb)

CCB1 CCB2 CCB3 CCB4
Analytc MRL Result Result Result Result

Tnbutyltin 0 01 ND ND ND ND

Approved By JL4JWJL>______________ Date %~ $-
I&CCBMRU120594

0 0 0 2 0
048I5SVGJGI -CCBMRI.( l ) 8/V98 Pige No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOUTBT Study Calibration Date: 7/28/98

Date Analyzed: 7/30/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Butyltins-GC
Units: ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent CCV4 Percent
Analyte Value Result Recovery Result Recovery Result Recovery Result Recovery

Tributyltm 500 568 114 601 120 611 122 598 120

Approved By: _____ ^ _____________________________ Date:

CCV 1-4/042795

_____ T _____________________________ e: ^'
CCV 1-4/042795 ( J

I 00021
048I5SVG VN3 • CCV 1-4 8/V98 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9804815
Project: WSOUTBT Study Calibration Date: 7/28/98

Date Analyzed: 7/31/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Butyltms-GC
Units. ug/L (ppb)

True CCV5 Percent CCV6 Percent
Analyte Value Result Recovery Result Recovery

Tributyltm 500 616 123 638 128

CCV 5-8/042795

Approved By: CI)ft^______________________________ Date & S

0 0 0 ? 2
04815SVO VN3 - CCV 5-8 8/5/98



COLUMBIA ANALYTICAL SERVICES, INC.

• QA/QC Report

I

I

I

I

I

I

I

I

I

I

I

1

Client: EVS Environment Consultants Sendee Request: K9804815
Project: WSOUTBT Study Calibration Date: 7/28/98

Date Analyzed: 7/30/98

I Continuing Calibration Blank (CCB) Summary
Butyltins

Butyltms-GC
• Units ug/L (ppb)

CCB1 CCB2 CCB3 CCB4
• Analyte MRL Result Result Result Result

• Tnbutyltm 0.01 ND ND ND ND

Approved By ___ ~ ________________________________ Date.
I4CCBMRIVI20594

048I5SVG VN3-CCBMR1, (I) K/S/9R

' £r

0 0 0 2 3



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants , Service Request: K.9804815
Project: WSOU TBT Study Calibration Date: 7/28/98

Date Analyzed: 7/31/98

Continuing Calibration Blank (CCB) Summary
Butyltms

Butyltins-GC
Units ug/L (ppb)

CCB5 CCB6
Analytc MRL Result Result

Tnbutvltm 001 KD ND

Approved By ______^—/f3______________________________ Date"
IACCBMRUI20594

04SI 5SVO VN3 - CCBMRL (2) 8/5/98

000?.4
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Client: EVS Environment
Project: WSOU TBT Study
Sample Matrix: Water

COLUMBIA

Consultants

ANALYTICAL SERVICES, INC.

Analytical Report

Service Request: K9804937
Date Collected: 7/20-22/98
Date Received: 7/24/98

Date Extracted: NA
Date Analyzed: 8/4/98

Carbon, Total Organic (TOC)

1

1

1

1

1

1

1

1

1
^
•
™

1

1

1

1

1

Sample Name

TBT-01-TOC
TBT-02-TOC
TBT-03-TOC
TBT-04-TOC
TBT-05-TOC
TBT-06-TOC
TBT-07-TOC
TBT-08-TOC
TBT-09-TOC
TBT-10-TOC
TBT- 11 -TOC
TBT-12-TOC
TBT- 13 -TOC
TBT-14-TOC
TBT-15-TOC
TBT-16-TOC
TBT-17-TOC
TBT-18-TOC
TBT-19-TOC
TBT-20-TOC
TBT-21-TOC
TBT-22-TOC
TBT-23-TOC
TBT-24-TOC
TBT-25-TOC

Approved By: — "~^~'\A
IAMRL/102394 /

04937WETLJI -TOCW 8/IO/9S {
V^

Lab Code

K9804937-001
K9804937-003
K9804937-005
K9804937-007
K9804937-010
K9804937-011
K9804937-013
K9804937-015
K9804937-017
K9804937-019
K9804937-021
K9804937-023
K9804937-025
K9804937-027
K9804937-029
K9804937-031
K9804937-033
K9804937-035
K9804937-037
K9804937-039
K9804937-041
K9804937-043
K9804937-045
K9804937-047
K9804937-049

z ĵC1 ——
)

EP A Method 4 15.1
Units mg/L (ppm)

MRL

0.5
0.5
05
05
0 5
0 5
05
05
05
05
0.5
0.5
0.5
05
0 5
0 5
0 5
0 5
0 5
0.5
0 5
05
05
0 5
0.5

_~- —
Date

Result

138
105
24.7
196
148
15.9
11.0
152
126
78

21.2
18.9
8.8
169
133
150
84
154
85
166
15.7
327
146
18.7
399

^l/oi^ ?

C
PigeNo

00003



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants
Project: WSOU TBT Study
Sample Matrix: Water

Carbon, Total Organic (TOC)
EPA Method 415 1
Units mg/L (ppm)

Service Request: K9804937
Date Collected: 7/20-22/98
Date Received: 7/24/98

Date Extracted: NA
Date Analyzed: 8/4/98

Sample Name Lab Code MRL Result

TBT-26-TOC
TBT-27-TOC
TBT-28-TOC
TBT-29-TOC
TBT-30-TOC
TBT-31-TOC
TBT-32-TOC
TBT-33-TOC
TBT-34-TOC
TBT-35-TOC
TBT-36-TOC
TBT-37-TOC
TBT-38-TOC
Method Blank-unfiltered
Method Blank

K9804937-051
K9804937-053
K9804937-055
K9804937-057
K9804937-059
K9804937-061
K9804937-063
K9804937-065
K9804937-067
K9804937-069
K9804937-071
K.9804937-073
K9804937-075
K9804937-078
K9804937-MB

0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
05
05
05
0.5
05
0 5
0 5

13 3
1 4 3
185
107
224
15 1
187
80
186
2 4 0
11 2
2 4 3
280

1 8
ND

Approved By
IAMRL/102594

W937WETLJI -TOCW(2) 8/10/98

Date y



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

COLUMBIA ANALYTICAL SERVICES,

Client:
Project:
Sample Matrix:

Sample Name

TBT-01-DOC
TBT-02-DOC
TBT-03-DOC
TBT-04-DOC
TBT-05-DOC
TBT-06-DOC
TBT-07-DOC
TBT-08-DOC
TBT-09-DOC
TBT-10-DOC
TBT-11-DOC
TBT-12-DOC
TBT-13-DOC
TBT-14-DOC
TBT-15-DOC
TBT-16-DOC
TBT-17-DOC
TBT-18-DOC
TBT-19-DOC
TBT-20-DOC
TBT-21-DOC
TBT-22-DOC
TBT-23-DOC
TBT-24-DOC
TBT-25-DOC

Approved By
1AMRUI02594

04937WET LI 1 - doc

Analytical Report

EVS Environment Consultants
WSOU TBT Study
Water

Carbon, Dissolved Organic
EPA Method 4 15 1
Units mg/L (ppm)

Lab Code

K9804937-002
K9804937-004
K9804937-006
K9804937-008
K9804937-009
K9804937-012
K9804937-014
K9804937-016
K9804937-018
K9804937-020
K9804937-022
K9804937-024
K9804937-026
K9804937-028
K9804937-030
K9804937-032
K9804937-034
K9804937-036
K9804937-038
K9804937-040
K9804937-042
K9804937-044
K9804937-046
K9804937-048
K9804937-050

(DOC)

MRL

0.5
05
0 5
0.5
0 5
0.5
0.5
05
05
05
05
0.5
05
05
0 5
0 5
05
05
0 5
0 5
0 5
05
0 5
0.5
05

INC.

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Result

10.2
87
197
172
12.9
140
12.5
14.3
12.7
76
12.2
17.4
74
163
114
153
89
146
7.7
14.3
13.8
24.7
14 1
170
32.9

K9804937
7/20-22/98
7/24/98
NA
8/4/98

^\^-——-^'' Date. H / 1 6IV3

8MO«8 1 j 1



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
WSOU TBT Study
Water

Carbon, Dissolved Organic (DOC)
EPA Method 415 1
Units mg/L (ppm)

Service Request: K9804937
Date Collected: 7/20-22/98
Date Received: 7/24/98

Date Extracted: NA
Date Analyzed: 8/4/98

Sample Name

TBT-26
TBT-27
TBT-28
TBT-29
TBT-30
TBT-31
TBT-32
TBT-33
TBT-34
TBT-35
TBT-36
TBT-37
TBT-38
Method
Method

-DOC
-DOC
-DOC
-DOC
-DOC
-DOC
-DOC
-DOC
-DOC
-DOC
-DOC
-DOC
-DOC
Blank-filtered
Blank

Lab Code

K9804937-052
K9804937-054
K9804937-056
K9804937-058
K9804937-060
K9804937-062
K9804937-064
K9804937-066
K9804937-068
K9804937-070
K9804937-072
K9804937-074
K9804937-076
K9804937-077
K9804937-MB

1VIRL Result

05
05
0 5
0 5
05
05
05
05
0 5
0 5
0 5
05
0 5
0 5
0 5

13 1
296
174
9 4
300
145
164
63
144
186
11 1
198
2 2 4
1 6
ND

Approved By
IAMRL/10259.1

04937WETI.JI -doc (2) 8/10/98

Date

06-606
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Service Request: K9804937
Date Collected: 7/22/98
Date Received: 7/24/98
Date Analyzed: 8/4/98

Carbon, Total Organic (TOC)
EP A Method 4 15.1

LABORATORY CONTROL SAMPLE

Source: APG 1075 Lot #19321
APG 1075 Lot #19321
APG 1075 Lot #19321

CALIBRATION VERIFICATION STANDARD

CCV 1 Result
CCV 2 Result
CCV 3 Result
CCV 4 Result
CCV 5 Result
CCV 6 Result

LABORATORY BLANK

CCB 1 Result
CCB 2 Result
CCB 3 Result
CCB 4 Result
CCB 5 Result
CCB 6 Result

DUPLICATE ANALYSIS

Sample Name Lab Code

TBT-03-TOC K9804937-005D
TBT-20-TOC K9804937-039D
TBT-33-TOC K9804937-065D

MATRIX SPIKE ANALYSIS

Sample Name Lab Code

TBT-03-TOC K9804937-005MS
TBT-20-TOC K9804937-039MS
TBT-33-TOC K9804937-065MS

Approved EJy ^^^syOJv

Units mg/L (ppm)

True
Value

480
48.0
480

True
Value

25.0
250
25.0
250
250
250

MRL

05
0 5
05
0 5
05
0 5

Sample
MRL Result

05 247
0 5 16.6
05 80

Spike
MRL Level

05 125
05 125
05 500

•--

Measured
Value

484
49.3
496

Measured
Value

24.5
24.9
24.9
247
252
24.8

Blank
Value

ND
ND
ND
ND
ND
ND

Duplicate
Sample
Result

24.8
16 1
77

Sample
Result

247
16.6
80

Da

Average

24.8
164
78

Spiked
Sample
Result

155
144

60.2

Percent
Recovery

101
103
103

Percent
Recovery

98
100
100
99
101
99

Relative
Percent

Difference

< 1
3
4

Percent
Recovery

104
102
104

-ioc_V (KK)08



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
WSOU TBT Study
Water

Carbon, Dissolved Organic (DOC)
EP A Method 415 1
Units mg/L (ppm)

Service Request: K.9 8049 3 7
Date Collected: 7/22/98
Date Received: 7/24/98
Date Analyzed: 8/4/98

LABORATORY CONTROL SAMPLE

Source.

CALIBRATION

CCV 8 Result
CCV 9 Result
CCV 10 Result
CCV 1 1 Result
CCV 12 Result
CCV 13 Result

LABORATORY

CCB 8 Result
CCB 9 Result
CCB 10 Result
CCB 1 1 Result
CCB 12 Result
CCB 13 Result

APG 1075 Lot #19321
APG 1075 Lot #19321
APG 1075 Lot #19321

VERIFICATION STANDARD

BLANK

True
Value

480
480
480

True
Value

250
250
250
250
250
250

MRL

0 5
0 5
0 5
0 5
0 5
0 5

DUPLICATE ANALYSIS

Sample Name

TBT-02-DOC
TBT-28-DOC
TBT-33-DOC

Lab Code

K9804937-004D
K9804937-056D
K9804937-066D

Sample
MRL Result

05 87
05 174
0 5 6 3

Measured
Value

48.1
49.7
49 1

Measured
Value

253
245
25.1
250
252
24.8

Blank
Value

ND
ND
ND
ND
ND
ND

Duplicate
Sample
Result

90
179
6 2

MATRIX SPIKE ANALYSIS

Sample Name

TBT-02-DOC
TBT-28-DOC
TBT-33-DOC

Approved By

Lab Code

K9804937-004MS
K9804937-056MS
K9804937-066MS

s^£\^~^

Spike
MRL Level

05 125
05 500
05 500

--

Sample
Result

87
174
63

Da

Average

88
176
6 2

Spiked
Sample
Result

138
694
586

Percent
Recovery

100
104
102

Percent
Recovery

101
98
100
100
101
99

Relative
Percent

Difference

3
3
2

Percent
Recovery

103
104
105

Pif-cNo

0 0 0 0 9 -



1

1

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Project: WSOU
Sample Matrix: Water

Sample Name

TBT- 1 5 -PT/Re-Extract
TBT- 1 5 -PD/Re-Extract
TBT-16-PT/Re-Extract
TBT- 1 6-PD/Re-Extract
TBT- 17-PT/Re-Extract
TBT- 1 7-PD/Re-Extract
TBT-18-PD/Re-Extract
TBT-1 8-PT/Re-Extract
TBT- 1 9-PT/Re-Extract
TBT- 1 9-PD/Re- Extract
TBT-20-PT/Re-Extract
TBT-20 -PD/Re-Extract
TBT-12-PT/Re-Extract
TBT- 1 2-PD/Re-Extract
Method Blank

Approved By: Ws~- — • —"""
i^

4A/I 20594 '
OSOfMKVGJGI -4A 8/12/98

TBT Study/ 1022-001

Analyte.
Method Reporting Limit:

Lab Code

K9805084-001
K9805084-002
K9805084-003
K9805084-004
K9805084-005
K9805084-006
K9805084-007
K9805084-008
K9805084-009
K9805084-010
K9805084-011
K.9805084-012
K9805084-013
K9805084-014
K980804-SB

m~~

Butyltms in Porewater
Units ug/L (ppb)

Tributyltin
001

024
0.13
0.36
0.44
0.02
002
006
0.08
0.08
0.06
1 01
0 4 1
046
037
ND

Date c

Service Request: K9805084
Date Collected: 7/28/98
Date Received: 7/31/98

Date Extracted: 8/4/98
Date Analyzed: 8/8-9/98

f/tt/y °°
i'»e
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1
1
1

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: WSOU TBT
Sample Matrix: Water

Study/1022-001
Service Request:

Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9805084
7/28/98
7/31/98
8/4/98
8/8-9/98

Surrogate Recovery Summary

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Butyltins in Porewater

Percent Recovery
Sample Name

TBT-15-PT/Re-Extract
TBT- 1 5 -PD/Re-Extract
TBT-16-PT/Re-Extract
TBT- 1 6-PD/Re-Extract
TBT-17-PT/Re-Extract
TBT-17-PD/Re-Extract
TBT- 1 8-PD/Re-Extract
TBT-1 8-PT/Re-Extract
TBT-19-PT/Re-Extract
TBT- 1 9-PD/Re-Extract
TBT-20-PT/Re-Extract
TBT-20-PD/Re-Extract
TBT- 1 2-PT/Re-Extract
TBT-12-PD/Re-Extracl
Lab Control Sample
Lab Control Sample
Method Blank

61 ^Approved By: UA^-—VV J —IJff. ————————————

SUR2/I02I94 /
05084SVG JOI - tuf 8/12/98

Lab Code

K9805084-001
K9805084-002
K9805084-003
K9805084-004
K9805084-005
K9805084-006
K9805084-007
K9805084-008
K9805084-009
K9805084-010
K9805084-011
K9805084-012
K9805084-013
K9805084-014
K980804-LCS
K980804-DLCS
K980804-SB

CAS Acceptance Limits.

Tripropyltin

80
74
75
78
80
81
84
84
84
78
81
84
82
76
93
87
93

20-113

Date: ̂ /^/9^

Percent Recovery
Tripentyltin

68
64
62
58
80
78
74
66
72
65
94
71
71
68
72
84
78

20-133

— 00005
Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9805084
Project: WSOUTBT Study/1022-001 Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 8/4/98
Date Analyzed: 8/8/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Butyltins in Porewater

Units- ug/L (ppb)

P e r c e n t R e c o v e r y
CAS Relative

True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits Difference

Tributyltin 0.25 0.25 020 024 80 96 20-138 18

Approved By: [M^——^'_______________________________Date: (T/IZ-j^ Q0006
DLCS/032395 /

05084SVG JGI - DLCS 8/12/98 P«g« No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

EVS Environment Consultants
WSOU TBT Study/1022-001

Service Request: K9805084
Calibration Date: 8/1/98

Date Analyzed: 8/8-9/98

Analytc

Tributyltin

Approved By
IACCHMRL/12059^

030X4SVGJGI - C C U M R L ( I ) K/I2/9S

Continuing Calibration Blank (CCB) Summary
Butyllins

Butyltms-GC
Units' ug/L (ppb)

MRL

0.01

CCB1
Result

ND

CCB2
Result

ND

CCB3
Result

ND

Date
00007



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9805084
Project: WSOUTBT Study/1022-001 Calibration Date: 8/1/98

Date Analyzed: 8/8-9/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Butyltins-GC
Units. ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent
Analyte Value Result Recovery Result Recovery Result Recovery

Tributyltin 500 533 107 531 106 530 106

Approved By: W^^—________________________________ Dale ,, _______r 00008
05084SVG J01 - CCV 1-4 X/I2/9H



CHAIN OF CUSTODY RECORD &
LABORATORY ANALYSIS REQUEST
Date: ~7//7l4tf Page: ) of: __

REGL Job ID
Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

Client Company: /fV^ ££>f\5ul±t-n-h>

Address: <1CD \L> Mcmc>f Sf ^;/.'i° ̂ 3"^

£&f-His ]/L/4 %)lfy

CONTACT: f; hyj ̂ 7 ̂ ^f->rfY> ft ^f^~

Phone: /5V*£) ^ / 7 - 4 3 5 7

Project Name. v\/ ' SOOTl^"*" tytU& fal—
Project Number- PO#

,: - Sample ID

1

2

3

4

5

6

7

8

9

10

TP) T r, j _ p ̂
9% t̂i
T6T-ox -Pr
T6T-3C. -PD
T6r -35- PD
T£>T - 6<^ ' Pf
l^r-^^-PD
fftr v^ -P O

T&T-01- f/jr

Sample receipt
Shipped by:

Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:
Bottle seals present/intact:

Client contact w/discrepancies:

Date

7//S"A/y
nibiw
~II\SIW
7l\ldW
7/IUW
71 Hefty

7Jl$J®
7 //<& 1 4$
7 /list 4%
UlSlW

Time

7' SOPH
10'L
5;^ ^

/|.'3^V»v\
1 .'.SLvL
%:0f~)/!ifi
tf'-COf*.
jj-'.^rn
j'3rO(/VH_
T'tfOffM

Matrix

VhfC Wif^r

PrOf£ \hk.\€f

PorcUiJ r̂
Po<vl/l^fef
ftr^ \AAiV"
Q*ffW(f
fhcetoJt
Yt](? ^^

jyi ff l/î i-fr//'
PafelMfa

"#C"ont

I
|

\

1

)
/

Turnaround requested'
Known hazardous content/rating

Special instructions/comments-

1 f) l^t^tT £,[)\ufV\)f\

Relinquished by

PrinTeu name
/3
L,-O<f W<t-*f\

ii&LffirrZis<f *-
C*i O& f f£(

Company:
^\fz(y~il—

Date

Recei n
J.

Prmteil

jd-br <L
/v— K " •*""

Time:

\
name. < /

Company: (\ t.

Date. Time:

LAB0

Analysis Requested

cQ
V

.X,

-^
^
y
X
y

•\f
J\

y
X
'X

Relinquished by

Printed name

Company.

Date: Time:

Received by:

Printed name:

Company:

Date: Time:

O

\J

1
3

7/n /
Y»-VI]

4»l|

/rt'ilŵ
\'V\I

M
fal
(ml
<Zml

Relinquished by

Printed name.

Company

Date. Time:

Received by.

Printed name:

Company:

Date: Time.

O

Limits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invcacedjmoun^^aid services. Theacceptanceby the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the

I corwMPm anyMact, PHBse olMHr co-BIBagr



i r: i i i. L i r
CHAIN OF CUSTODY RECORD &
LABORATORY ANALYSIS REQUEST REGL
Date: 07" //7Y Page: ^ of: v5

Client Company. ^VS> fl O ^^Sl ) \ feu\ t~\

Address: /r(^L) v\J ^\f,{Qf/C ^> i i *5L/> "fc 4 .̂3

,4^7 /̂r , , h/6\ ^ft//^

CONTACT T,- r-/\ K^wir: mie /•> ter"
Phone^OC^ ^17' ̂ 3.3 7
Project

Project

1

2

3

4

5

6

7

8

9

10

Name: \A/,VH^ ' 1 ftT SKvJlA
Number: P0# ^

Sample ID -

T£>r-J^-^r
T^T '63 ~PD (
r^r-/^r -/^o
T&T-0LI- PD
T&r -oS ~PT
~\&\ -61 -pT
T&T 'O'^ 'PT
T5J-O6 - pr
T^T-06 " P£
T6'07 - pr

1 1

Job ID /0%r- ~£&l

" Sample receipt
Shipped by:

Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:
Bottle seals present/intact:

Client contact w/discrepancies:

Date

o7/^/^y
37//C. ; fy
p7//L/f^
07//t,/^y
37/l(aftX

07)Mt
V II 10)4*
oi/n/1%
oi/n/^i
07//')A/

Time

)! '.pp*
3 : 6^O/?w
/A 7(}0WL

y-OOflrv}
%:IKpsn
J'Vo/7/Jf

^-'^S>M
r3.<j£>'
/8>-'^o
/3/^?3"

Matrix

soft U/M"cr
focc Mfe/V
/^/•f JU/î
/^/? /-i/ytT"
/^^ ̂ ^y

/^/•(* /^/JV

rvf tariff
fbtllJtft/
foetikbs
Pbrtfaifafr

#.Cont

1

1

/

y

^

/

/

/
^

Turnaround requested:
Known

Special

hazardous content/rating-

instructions/comments:

frvic pf c"6'C r" u«iT»»rt- ) o tefif
\ 1^, Vjj- ^ \U rtf V\

Rehnquis^^^^^^

PrinS2>e^>U^ffy^
Companv-£^^
DateO9//7/^ T'me'

i •
Received by: /

f 1 -A /L î-— IL • i '
Printed nam^: . /•/

(^n (c. f-fzZ^t/y/
Company. /j .

Date Time.

:LAB#.

L [ I ( I f I I I
Rosa Environmental & Geotechnical Laboratory, LLC

CO
400 Ninth Avenue North, Suite B. Seattle, WA 98109 T.-H
PH (206) 287-9122 FAX (206) 654-0540 O

Analysis Requested _

I-

X

X
^
X
YX
X
X

Relinquished by

Printed name

Company

Date. Time.

Received by:

Printed name

Company

Date Time

~i>

ol
^•H/
flwl

ywl
J»tl

'/ml
/rX/
/ /Vv l

T /K/

/ AM,
Relinquished by

Printed name

Company

Date. Time

Received by-

Printed name'

Company

Date. Time

\

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the
contrary in any contract, purchase order, or co-signed agreement between REGL and the CLIENT fl t , i S



CHAIN OF CUSTODY RECORD &
LABORATORY ANALYSIS REQUEST

Page: O of: 3
REGL Job ID / 022-0)61

Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

Client Company: £" v<S /VjflS: ) 1 "i& f\ T"S

Address: '?\0f) \/J tAp.fl&fV- ^T , .'SU/'fe^/J

^/•A-fis , J/t£i ^r//?
CONTACT: / /OO f^f^/yl^rnt' r~ fief's S"/^

Phone-AOG) ^?/ 7 ' ̂ .3 7
Project Name. \i\y</H J T6T -£"TO£/CJ
Project Number: P0# "

Sample ID

1

2

3

4

5

6

7

8

9

10

TKi-cn-Pb
T&T- 09 - Pr
T&~- o <•]-?£>
7B7- /o - Pr
TfoT'/O -y^C

Sample receipt
Shipped by:

Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:
Bottle seals present/intact:

Client contact w/discrepancies:

Date

6ijn(^
.
I
I
V

Time

/d.'do
Jl/--(b

j<-l'l^
H'/Q
/<f./b~

Matrix

,r Of^JjXc/

I

/

r

#C6nt
/

/

/

/

/

Turnaround requested:
Known hazardous content/rating.

Special instructions/comments:

kS-itcl i «n kst

Relinquished by: /•

Printed name: ^
X^ ^ ,

Company: ^--j

Date: Time:

,

Receivi fd by: ,

Printed name: /• /
l/m <L • n/A'.vx-'

CompanyL.

Date: Time1

LAB#

Analysis Requested

V®

X
X
X
K
X

Relinquished by

Printed name

Company

Date: Time.

Received by

Printed name:

Company:

Date. Time'

-*

-

T?
•g-

4/vs
//U^
•^

/ IY-X

$**

Relinquished by:

Printed name:

Company

Date. Time1

Received by:

Printed name'

Company:

Date: Time:

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiceamoun^fsaid services. Theacceptanc^by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the

anyVRBact, jIHlse oiHHr co-flB agreBBB betJH^EGLflB™ CMH BB MM) HIM HH



i r: r. i [
MAIN OF CUSTODY RECORD &
MORATORY ANALYSIS REQUEST
ate: Ou20n> Page: / of:

REGL Job ID /Q22.'OQ(

I [ I I I I (

Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

ient Company. ^"\j S v fr^S wJ~ttk.v\"f"-S 1 Sample receipt
idress 2CFZ> Ul} M^YC^Y" "Sfrr-ieiLt-

*:CXM§JL ^/03

S-^t^te, OuJ\ TO 19
DNTACT "71 rrx r/A.rno^ îr'm-e.jJf V*
.one /'Zoo) 2T7"232>"7
oject Name. l/OS>GU *T<5'" ' «$tCv.tll..4
oject Number: P0#

Sample ID

1

2

3

4

5

6

7

8

9

10

T&r- n- Pr
TST- (/- Pb
T6- -/z - Pr
~r&i- 12- P ̂  _
TST-/S' Pr
TfeT- y5- p£^
T6T- /c/- pr
T67- /*/- Pb
T£7-3-?-'PT
T6T- 3> "^b

Shipped by:
Number of coolers in shipment:

Custody seals present/intact:
Cooler temperatures:

Bottle seals present/intact:
Client contact w/discrepancies.

Date

0 "A : /??

,

•-

j i ' ' l / r-'[

, '

u

Time

ft?- M

/(; ' 0 '}"

/r ^
/ f.l;

11 ^

/?' -^o

/? ' J '-'
/? JJ

/=? ^'
/?. J i '

Matrix

Îtioattv

V

#Cont

/

',

1

1
V

jrnaround requested
nown hazardous content/rating

oecial instructions/comments-

O
O
0

Relinquished byO- /

Printed nam&r*>^^
0 \ /) ^/ 1^: i^J ( l-^c->O

Company ,->

Date .' \'~~) / *) lr T- Time ' — . (-,

^
Received by. /

T / ' 1, O__
l̂ — ii_ i

Pnntejd name:
\JV t- -fl^l

Company.
X^ A-<^ f/"( ^n j— K—

Date Time

LAB#

Analysis Requested

£
<
IK

P<r
K
^
V;

K
J><

>c
X

Relinquished by

Printed name

Company

Date Time

Received by:

Printed name

Company

Date Time

j

1
'/L • '

n

!//i^
•-i*y
/.tv!?

'-/Vv'
/tj'

v^
/J^
v/^

Relinquished by

Printed name

Company:

Date Time

Received by

Printed name

Company

Date ~ime

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the
contrarv in anv contract, purchase order, or co-signed agreement between REGL and the CLIENT



MAIN OF CUSTODY RECORD &
\BORATORY ANALYSIS REQUEST
ate: 01/20ftl Page: £ of: (_&

REGL Job ID
Rosa Environmental & Geotechnical Laboratory,
400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

LLC

lent Company: £:iS O^XStU Ti tki]^

idress-

DNTACT: "/T"^ ffyfnffflj/'fatl (T&A;

ione-

oject Name. ^.^OW /O/ JU/tc6kf

oject Number: POtf^

Sample; ID

1

2

3

4

5

6

7

8

9

10

76r- 16- FT
T&T-/6 -Pb

T&7 -/6> T'A
7^T'/7 -PT
T&T-/*7 ""Pk
Tfer- 1 f - Pr
T'ftr -/t- ̂ L
r&r -/«t-7*r
Tftr-/q "P^

Sample receipt • -••'
Shipped by:

Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:
Bottle seals present/intact:

Client

Date

oV/j'/c?
1

\

"y

contact w/discrepancies:

Time :•• :

/s./o
/f.'/J
/V.'tf'o
lij.', (P

12- £U
/.a. 20
&• ' 0^
IV-: uD
ti-'.b'Z
,t/:jTC

Matrix

A-t^fe

/

#Cont

/

N(

3
r

\/

jrnaround requested:
iown hazardous content/rating:

tiecial instructions/comments:
, ^ ft ->^nolt/ ^' f

o
o
ro

Relinquished bjTT^ I \ /

Printed narnai x

Company: /;

O~)/2oAj ; /6 ' ̂ t)
Receivad byj

— — — ^
Printed rlame: / f

Company. *

Date:
^( JULY ty

Time-
(000

LAB#

.-_,. Analysis Requested

I
;*,
^
^^^

^
^M
1̂ ^̂

^

^

^

yC

P^

l/tff\ d^y\ JLQl/

Relinquished by.

Printed name:

Company

Date: Time:

Received by:

Printed name.

Company:

Date: Time:

2^fa f 16so)

'k
cS"

/A^
<l//uy

/AV^

f/uj

//V^

//-w!
/•u/?

^•-V

/(^

t^(
Relinquished by

Printed name:

Company:

Date- Time.

Received by:

Printed name:

Company:

Date: Time:

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the

H DurcHHfcrderHM-signH^BeemM^HtweeMiAL



[ [ L I t
MAIN OF CUSTODY RECORD &
\BORATORY ANALYSIS REQUEST
ate: Cffefffi Page: 3 of: S,

I . I

REGL Job ID /b22."OO/

[ E t t L t E C

Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

lent Company: Er/JT C£y)£<AJ"t&Yll$
ddress:

3NTACT: Tlnv, H Oy»VTAW WVfcS^h/"

lone

oject Name: \jOjtf\Jk. 1 BT O^kACJlLA

oject Number: P0#

Sample ID

1

2

3

4

5

6

7

8

9

10

T6T- Zo-^r
TfcT-2o>h
T6T-2J -"FT
T^T- 2*- ?*£>
T6T 2Z-TT
T67- £2--"Pb
T6T-23- Pr
/ oi~ ^-^>" i Ci
"TW-pl. J(L^. ~t-*(

i <@rT~— 2.^~ "^ f\

' Sample receipt
Shipped by:

Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:
Bottle seals present/intact:

Client contact w/discrepancies:

Date

7//T/92
-*-i 1 J r y/

/ '

V/a/98
llftlw
~lItf/?&
Ilii lit
1 1/1/16
7//?/?e
1////fa

Time

!(.-, Z^

/r'o 5^

/ So 5

/So5755
<Q\-L.o
V-ss
^-05
110

11 -00

Matrix

/̂ MUiitr
h

1 V

i ••

|(

Iv

1 1
l\

l >
u

#Cont

I

I
|

1

1
1

\

\

I

\

•jrnaround requested:
nown hazardous content/rating.

oecial instructions/comments,

i

CD
O
ro
oo

Relmquishe^^ ̂

Printed naroex^ 'N\

Company: ~f) r r
K fc'G. L^-

Date. _ 1 i , Time: . -._

Received b^ : . ,
^^•"~ H_.

.

Printed naitne: i (
Uyi Ic^ fWo

Company:

Date: Time:
^( JUL % 10^0

LABtf

Analysis Requested

k

Y
X
v:
y
V
\
Y
y

X
X

Relinquished by

Printed name

Company:

Date: Time:

Received by:

Printed name:

Company:

Date: Time:

-̂ " ~N

1

d?
)M|

H*\
ffiifl
2j i

Z,^\

8^\

~L*

d*

2_n,|

cJ ir
Relinquished by

Printed name.

Company:

Date Time:

Received by:

Printed name:

Company:

Date: Time

Limits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the
contrary in any contract, purchase order, or co-signed agreement between REGL and the CLIENT.



MAIN OF CUSTODY RECORD &
MORATORY ANALYSIS REQUEST
ate: Q1/TOfog Page: // of: f0

REGL Job ID
Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

iient Company. ^iS V GYiS l\.t\ (X/ALS

ddress:

oNTACT:~Tirr\ H(\rt\rfKj.f m?v<iHi/-
lone

oiect Name: \l\JtSO\A ~7oT <-J\M{U//j

O|CCt Number PO//

Sample ID

1

2

3

4

5

6

7

8

9

10

7&T-26"- ~P7~
T&7- 25- "Pfc>
T&7-A -FT
T6T- Zfe- Ph
T&T -27- pr
TST- 27- Pb
T$r 2?- PT
TSr 2*5- Pb
~T&r ^ -PF
T6>T- 34- Pb

Sample receipt
Shipped by:

Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:
Bottle seals present/intact:

Client contact w/discrepancies:

Date

0 7// f/9 ?

J

Time

o^YO
^ • •Vo
ys;^
/ 5 -vo

/^/ -^^
/ ̂ / . 2 ̂
/ ^ • " / to
/3-"3°
//>: os"
/6 -7^

Matrix

AWtJafc

\7

#Cont

/

/

1

V
/

urnaround requested:
nown hazardous content/rating:

pecial instructions/comments:

1 06 f^ ~ ' ' '

o
o

Relinqujshed.byr\ 1

Printed name^̂ ^
•75 / ^*%J tJ PJ [ fiO^

Company /~\ ,- .

Date. _ Time

Received by/. _ ,

Printed name: _ . 1
tyn [c . T-TTl̂ vVI

Company

Date.
U Ji

Time:
(.LX *\%> 1 0^-?

LAB#

Analysis Requested

fc
X
X
)C
jC
X
yc
X
X

/
^A4i"/Ut/.0 ̂ dcf/fi

Relinquished by

Printed name.

Company

Date: Time'

Received by:

Printed name.

Company:

Date. Time:

N Sl« Rx*v
V

oi/̂  As >

^
2*^
^^
Zrv^

?AAL

2^

?J
{'/iAV

1,'^jj

\ e\jj

Relinquished by

Printed name.

Company:

Date Time

Received by:

Printed name'

Company:

Date. Time.

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the

•Bitrarf^^Bv coBI



L 1 . . - I ' . [ [
;HAIN OF CUSTODY RECORD &
ABORATORY ANALYSIS REQUEST

Page: *T of: (j

L

REGL Job ID /Q22-QQf

[ [ [ [ L [ . E t C
Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

lient Company: £V 3 V\tY").S(A. TttyV
ddress:

^> ' •" . Sample receipt
Shipped by:

Number of coolers in shipment:

ONTACT: \ \fn \\&$TM>ftX HO

none

oject Name: V^SOCK ~~P%7 £

Custody seals present/intact:
\f Cooler temperatures:

Bottle seals present/intact:
3"tAXdl_< Client contact w/discrepancies:

oiect Number- P0#

.Sample ID

1

2

3

4

5

6

7

8

9

10

TfeT- 32- PT"
T/S7- 3Z- Pb
TB>- 3i- PT
T6T- 3/- PO
T'feT -3S- "PT
T&T"&3-T>k
T67'-zc<- FT
T67- Z^- P^
Tfef- Scrl^T
T^>7" 3o- P£>

Date

Ol(l<i/9f

j

'<

^

Time

mffif^

/7 . -)0
/ " ? - / 0
/"?. ^^
/";:vr
/3 'Co
/f ^'"

i f c . / O
16 h"
/$ ': ̂

Matrix

Prfituitfc.

/
^

#Cont

/

\
/^ 0

urnaround requested:
nown hazardous content/rating.

pecial instructions/comments-

CD

CO
r— • >

RehnquishecLbyv^ 1 \ II

Printed narmĵ ^^
'JO

Company: n ...
r~-(^(\L-

Date^ ., i Time . .- -
O 1 Zo X 6 /6 ; 2*3

——— I ——— i ————————Received by: r 1

Printed namfe: . / I
\Jjf\ (; . rr~ ̂ *1'*̂

Company AA^- (^

Date. Time.
1<X jKLf ^ i&SO

LAB*

Analysis Requested

*
IX

K
£*
P<v

^̂̂
\

^^L^

^

kV
A

Relinquished by

Printed name

Company-

Date: Time:

Received by:

Printed name:

Company.

Date Time

f

4
(5.
'M
W
2-J{;
f /*£

?.kvj£

\ rS>

iJ^

\*P

1^0
\ f^~\

Relinquished by

Printed name:

Company

Date Time

Received by:

Printed name

Company:

Date: Time:

Limits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the
contrary in any contract, purchase order, or co-signed agreement between REGL and the CLIENT.



MAIN OF CUSTODY RECORD &
MORATORY ANALYSIS REQUEST

' Page: (, of: £>
REGL Job ID /C22.-OO/

Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

lient Company: C r̂O C.-fPTvStll I (WY •J
ddress:

ONTACT: jj/yi nO."WM^^V/lfY l̂ H^~

none.

reject Name: V^S^\X /OT jt̂ Uxij \

reject Number POtt

Sample ID

1

2

3

4

5

6

7

8

9

10

Ten-- 3V- rT
T6T- 8*$- P5
-7C2J7- /J^3- PT"

"TTVr- /^ ^ ~ Pf\1 **J i ^^V^-xj / -1 j

T-5T-55""P^

:' Sample receipt
Shipped by:

Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:
Bottle seals present/intact:

Client contact w/discrepancies:

Date

vr\(/Q/9J"

r
7/2o/5 j

M

"7WV^

Time-

/V ' -Vy
/y /^o
//:01)
// • cJ'O

/i/ : 36

Matrix

ptfuunk

^f

#Cont

/

y
/
/
^

^^ A

urnaround requested:
nown hazardous content/rating.

pecial instructions/comments:

~T"*srr-> x?v Pr~ /i/5/^^

jL^t 1 t*\ \ ICî J\
° b^d^**^ Qi'^i

— i i —— ___——_===_:

Rehnquishedfb^ V \ 1}

Printed P*w»e:
D OUKy^iHOo

Company. n

Date<5lflo
Received

Printed na

P « Time i „

£y:
M—
•ne:
^Ofi

" I ^L*. t- "

' k.tWAl
Company:

\f\*?
Date

21 JU
Time,

uf It (000

LAB#

Analysis Requested

£

^
<

PC
IX
(X ritf/ f*US£> /xc .t7/ox>

Relinquished by

Printed name.

Company:

Date: Time'

Received by.

Printed name.

Company.

Date Time.

•

- 5~(x̂ 6.s/î
n '*8*.

]
V-

Relinquished by

Printed name:

Company:

Date' Time

Received by.

Printed name:

Company:

Date. Time-

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the



[ [ I [ [
:HAII\J OF CUSTODY RECORD &
ABORATORY ANALYSIS REQUEST
)ate: 7/ZJ /? e. Page: 1__ of: 1

l

REGL Job ID
losa Environmental & Geotechnical Laboratory, LLC

>P— 400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540

hent Company, t \/5 LC Ov'/foii f 1

.ddress '^C(_, \A/ /Aff^jpf^ ^-> ' '<,[i,irl/0

-Vrtifl^ IA/A ̂  /4

ONTACT | i r V \ H'AcVlKVlfM/YX)^! S "/e".̂

'hone {x£'^^ ,,>?/ 7 " /3_i /

'roject Name W.V't /' ' I^)T ^^(J^(\/

'reject Number- P0#

Sample ID

1

2

3

4

5

6

7

8

9

10

Tf^"l ~3.2-?T
T6T -J^V-PT
-\

x\\\\\\

Sample receipt

i Shipped by:
Number of coolers in shipment:

Custody seals present/intact:
Cooler temperatures:

Bottle seals present/intact:
Client contact w/discrepancies:

Date
y/ ^/(. .,

?A;J /^
\

Time

.̂' 3O

\
X

Matrix

I?-. ,- Vu,/<"-

?c.rt\^\tr

^

\^

^

*&>pt

/z.
^

\

\
V

urnaround requested
.nown hazardous content/rating

Special instructions/comments1

O
0

Relinquished by. ̂ _

Printed name
J^

, U

Company ,-p — .• , /

Date: Time. - . £~

/ i
Receive

Printe

dby. J
}A^~- N/l

3 na.me: i
frA >c- T^

Company-

Date:
71 JU(.«*

Time
1900

LAB#

-

\

Analysis Requested

v -
X
x:

\

\

I

X
^

\
\

X
N

\^

X

Relinquished by

Printed name

Company

Date Time

-
Received by.

Printed name:

Company.

Date. Time:

X.
X

Relinquished by

Printed name.

Company

Date Time

Received by:

Printed name

Company:

Date Time.

juoiits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the
contrary in any contract, purchase order, or co-signed agreement between REGL and the CLIENT.



CHAIN OF CUSTODY RECORD &
LABORATORY ANALYSIS REQUEST REGL Job ID iC2,Z-CC;\

Rosa Environmental & Geotechnical Laboratory, LLC
400 Ninth Avenue North, Suite B. Seattle, WA 98109

Date: 1Ir. '•'('< Page: 1 of: JL
Client Company tx/S ̂ ,-1^. . VVi ivV~<

Address: 2 c-t V,o Mc.'do- % SvCh HlV
S<.«Jttlc. Ulft ^fll^l

CONTACT"!"^
Phone :f 7.O(r

Project Name'

Project Number

v VVA vvv vv\ /• •;' »vv (-\ <^L. <~
\7 i - i _£--, -2T.1j_LA_l —— 1_^S_I ———— . ————
W^ Ov\ TRT SVvX w

: P0# "-J

Sample ID

1

2

3

4

5

6

7

8

9

10

1

TPT- \«N -^\" / t- (' -c^ru:41 " _ / '^

Tt?»r-vt -PT "*• "
-rv^r-VL--^0 " -

-rr^r-n - ^r ^ -
TRV'v' l-r i .- ^ .v

TriT - \t: - • • ••7}

TiV\"-Yft~PT ^ ^

-^-^-•-\n.-^r ^ "
.̂2:_ . x^.Pn ^ ^

PH (206) 287-9122 FAX (206) 654-0540 l/^j^^/^y

Sample receipt
Shipped by:

Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:
Bottle seals present/intact:

Client contact w/discrepancies:

Date

"Ihsrhy

4
i
41
-i
1

71

id*
Ir?

i m ?
tx
IA
-KI
i/-
if

cjfr

^^
V f^

q^

n \<\r
inwK

Time :

iLr'-'io

lip'. "Jo

1U-. ^o
n'-i>£>
rr CD
n 7^

\V-HC-
v VH&
\ 3HO

\ H - 3 D

Matrix

\u((.^AJZil\L'>

*^ -\

^
^ *
\,^ "

^
\j'^ L »

VV l-N

^
^ v-^

#Cont

\
|

(

1
|

j

1

1

1

fi i

Turnaround requested'
Known hazardous content/rating

Special instructions/comments

Relinquished by^

Printed name:
F?lr:;,iA CWvulC.

Company.

Date Time:
j Q \ \ O O /" *' ' 1 0

^ -^ / r\ si
Received^y/ / // '#
-^ *f — -j^^— T-tY ^J^^ac^-V s*
^rhyed rj^me. v^~^2/^/ "X

Company: X //__f5^r

^^//^f T'me: /^L^C^

LAB#

—

—

—

—

—

, —

—

—

_

—

Analysis Requested O

i

X
X
X
X
X
X
y:
X
^x
X

Relinquished by

Printed name.

Company

Date Time

Received by

Printed name

Company

Date: Time-

0

i
+J. **

O

WL
H*X
Wl
4*Jl
Ivwt

I H*s_

*— \ t

^
1 V^C

(I . f'

Relinquished by

Printed name

Company

Date Time

Received by

Printed name:

Company

Date. Time.

Limits of Liability: REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the



CHAIN OF CUSTODY RECORD &
LABORATORY ANALYSIS REQUEST

Page: 7 of: £_
REGL Job IDKyZ.7 - CO

Rosa Environmental & Geotechnical Laboratory,
400 Ninth Avenue North, Suite B. Seattle, WA 98109
PH (206) 287-9122 FAX (206) 654-0540//" tf9f}<£~

LLC

Client Company: p,\, S Oi-Vv^o \-TTi vlV^

Address: ^CO VAJ) \/\. t^fTjLf SV S> -CV(̂  M 0 ̂

1C f,i ,UvU / i T\

^

CONTACTrr.y., VI e M**t r ^^ CVS\T <-

Phone: f '^Cr-^ ?C1 -T^"^*?

Project Name: V^%0^^ TE^V ?A\)X.u
Project Number: PO#->

Sample ID

1

2

3

4

5

6

7

8

9

10

TP)X 1C - V^T 1 \lt-f ^-\y?vc:

TP.T - £ o - ? vi u

T^-Y-.^^-^rv v- -

TP.T- \Z--PO ^ "

.Sample receipt
Shipped by:

Number of coolers in shipment:
Custody seals present/intact:

Cooler temperatures:
Bottle seals present/intact:

Client contact w/discrepancies:

Date

1

7

7 f( { 1?
fLf\c\Y
"l£.la&

3 ells'

Time-. -

\l:eP

H-2S"
U'.2^"

Matrix

(WtV
•^ ^

^
^ «

#Gont

\

———

f^

%

-§-

^

rS

Turnaround requested
Known hazardous content/rating

Special instructions/comments.

c

Relinquished by: ^~.

Printed name.

Company

Date. Time:

Re^d^ ^ \/L/*^ *
PrwtecJ nafn"e! ^ — ̂ ^ ' "~~ ^~ } f • — '

Company. /^) / (~^ ^

Date.__>- /^ Time' , \

LAB#

Analysis. Requested

H
K
X
X
NC

^

$fe

^

^"

^

X

T—— I

*— 1
O
0
(O

0

f
\ ( / uC
Luc
Iv4

4^C

Relinquished by

Printed name

Company

Date Time.

Received by

Printed name

Company:

Date- Time:

Relinquished by.

Printed name

Company

Date. Time

Received by

Printed name:

Company

Date: Time:

Limits of Liability:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or REGL
approved Project Quality Assurance Plans. The total liability of REGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the
invoiced amount of said services. The acceptance by the CLIENT of a proposal for services by REGL releases REGL from any liability in excess thereof, not withstanding any provision to the
contrary in any contract, purchase order, or co-siqned aqreement between REGL and the CLIENT



i

APPENDIX D

Bioaccumulation Results



I
Pacific Northwest Division

Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98302-909')
Telephone (206) 683-4151
Facsimile (206) 681-3699

November 23, 1998

I C-Batteiie
I
i
1
I
I
i
i
i
i
i
i
i
i
i
i
i
i

Tim Hammermeister
Solutions Inc.
200 West Mercer Street
Suite 403
Seattle, WA 98119

Dear Tim:

Enclosed are the test results for the work performed under the TBT Bioaccumulation Testing
project. Included are termination results of the sediment tests performed with the marine bivalve
Macoma nasuta and marine polychaete, Nephtys caecoides, the daily observations, and water
quality data. A brief description of the project, the methods used, and a SL-mmary of test results
follows. Also included in this packet is a copy of the raw data sheets, reference toxicant curves,
and an electronic copy of the test data (IBM Excel 97).

Project Plan

The M nasuta/N. caecoides bioaccumulation test was used to estimate the TBT bioaccumul.ation
potential of 17 marine sediments from Todd Shipyard in Elliot Bay, Washington. Three Pugtt
Sound reference sediments were tested concurrently with the test sediments. The
bioaccumulation test is typically performed as a 28-d exposure (EPA/USACE 1991). However,
because TBT may not reach equilibrium in tissues within 28 days, the test period was extended to
45 days.



Methods

Sediment samples were collected from the Todd Shipyard by EVS Environmental Consultants personnel
and delivered to the Battelle/Manne Sciences Laboratory (MSL) between July 15 and July 17, 1998.
Macoma native control sediment was collected from Sequim Bay, Washington by MSL personnel.
Nephtys native control sediment was collected from Dillon Beach, California by Brezma and Associates.
Native control sediment was pressed-seived through 1.0-mm Nytex mesh to remove large debris and

potential competitors. All samples were received in good condition and were placed in a 4°C cold room
until they were needed for testing.

The 45-d bioaccumulation test followed procedures outlined in Battelle SOP MSL-065-00 and EPA
(1989) Tests were initiated on August 25, 1998 and included three Puget Sound reference sediments, a
native sediment (negative) control and reference toxicant tests with copper (positive control).

The bivalve M. nasuta and the polychaete N. caecoides were used to evaluate the potential
bioaccumulation of contaminants from dredged material. N. caecoides were supplied by John Brezma and
Associates, Dillon Beach, California Upon receipt at the laboratory, N. caecoides were placed m holding
trays of control sediment, and the trays were partially submerged on a holding table supplied with
temperature-controlled seawater at approximately 15°C and 30%o. No temperature or salinity acclimation
was necessary, since water quality at receipt was similar to test conditions. N. caecoides were held for 15
days before test initiation. M. nasuta were collected and held in flowing Discovery Bay seawater by
Johnston and Gunstone, Port Townsend, Washington. Water quality (temperature, dissolved oxygen, pH,
and salinity) was monitored throughout the holding period and test organisms were allowed to feed on
sediment detritus during the holding period.

The bioaccumulation tests were 45-d flow-through exposures to sediment, followed by a 24-h depuration
period that allowed the organisms to void their digestive tracts of sediment. M. nasuta and N. caecoides
were tested together in 10-gal flow-through aquana. Animals were exposed to one replicate of each
sediment treatment, with the exception of three randomly selected treatments, as well as the native
controls, were tested with five replicates. Each chamber contained 30 M nasuta and 45 N. caecoides.
Water quality parameters (temperature, DO, pH, and salinity) were measured in all replicates at test
initiation, in at least one replicate per treatment daily, and m all replicates at test termination. Water
quality parameters for the two species were:

M. nasutalN. caecoides
Temperature 15°C±2°C
DO > 60% saturation (5.0 mg/L @ 15°C, 30%o)
pH 7.8±0.5
Salinity 30%o±21
Flow Rate 125± 10 mL/mm

Aeration was provided to all test chambers to maintain consistency in DO concentrations among test
chambers. Water quality, organism behavior (e.g., burrowing activity, feeding), and organism mortality
were recorded daily. Dead organisms were removed daily. Flow rates were measured daily in all
chambers. Once weekly, 175-mL of test or control sediment was added to each respective test chamber.
The purpose of these supplements was to maintain potential contaminant doses and to provide additional
nutrients during the 45-day test.

At the end of the 45-day testing period, M. nasuta and N caecoides were placed in clean, flowing
seawater for 24 h, after which the tissues were transferred into the appropriate chemistry jars for analyses.
All tissue samples were frozen immediately and stored at <-20°C.
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Water-only reference toxicant tests (96-h) were also performed using copper sulfate in six geometrically
increasing concentrations plus control seawater. The exposures were conducted using a test volume of
5 L in static 9.5-L (2.5-gal) aquaria. One replicate of each concentration was tested, each containing
10 organisms. Water quality parameters were monitored at the same frequency and maintained within the
same limits as the 45-d test, except that there were no flow rates. The M. nasuta reference toxicant test
was conducted with treatments of 0, 0.31, 0.63, 1.25, 2.5, 5.0, and 10.0 mg/L Cu; the N. caecoides test
was conducted with treatments of 0, 0.05, 0.075, 0.10, 0.20, 0.30, and 0.40 mg/L Cu.

Results

A summary of TBT Bioaccumulation Study test results and water quality observations are presented in
Tables 1,2, and 3. Termination results by replicate and daily observations are presented in Appendixes A
and B. Reference toxicant test results and water quality observations are presented in Appendixes C and
D.

Survival in the native-sediment controls for M. nasuta was 95%. Although there are no acceptability
criteria for bioaccumulation-test controls, the control survival observed suggests that the test organisms
were in good health throughout the test. Macoma survival was greater than 90% in all test treatments.

Mean survival in the N. caecoides native-control sediment was 66%. However, mean survival in the test
treatments was generally greater than 80%. Thus, we feel that the N. caecoides the test treatments were
in good health and that the poor survival observed in the native sediment was isolated to the controls.

The reduced mean survival in the controls may be due in part to poor survival in one replicate
(Replicate 1: 33% survival). If this replicate is considered an outlier, mean control survival was 74%.
However, survival in replicates 2 and 5 was 60% and 53%, respectively, suggesting that another factor
may have influenced control survival. TOC quantity and quality in the native control sediment, combined
with the extended exposure period, may have affected control survival. The native control sediment used
in this study was a sandy sediment with a TOC content of 0.07%. Previous TOC-spiked sediment studies
at the MSL (Pinza et al. 1996) determined a minimum optimal-TOC level for N. caecoides of 0.75%
TOC. Below this value, survival was reduced (Figure 1). The TOC-content for the native control was
well below the 0.75% threshold and was maintained for a longer exposure duration (45 days vs. 28 days).
It is important to note that sufficient tissues for all treatments were obtained from the bioaccumulation

exposures.

All water quality parameters were within acceptable ranges throughout the test. The water-only reference
toxicant tests with copper resulted in an LC50 of 2.05 mg/L Cu for M. nasuta, which was within the
controls limits established at the MSL (0.28 mg/L -2.8 mg/L Cu). The copper LCM for N. caecoides was
0.10 mg/L Cu, which was similar to reported values [0.09 mg/L to 0.16 mg/L Cu (EPA 1984)].

If you have any further questions about this data report, please call me at (360) 681-3661.

Sincerely, /
/f/V

WilliarrfW. Gardiner
Research Scientist
Marine Sciences Laboratory
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y = 54.931 LOG(x) + 88.000 r2 = 0.770

Total Organic Carbon

Figure 1. Nephthys caecoides survival in control sediment spiked with varying concentrations of TOC.



Table 1. Summary of Survival of Macoma nasuta During 45-d TBT-Bioaccumulation Test

Treatment

Macoma Control

TBT-2

TBT-4

TBT-5

TBT-7

TBT-8

TBT-9

TBT-1 1

TBT-12

TBT-1 3

TBT-1 4

TBT-1 5

TBT-1 8

TBT-1 9

TBT-20

TBT-21

TBT-22

TBT-24

TBT-26

TBT-28

TBT-30

Mean
Percent
Survival

95.3

100.0

96.7

96.7

96.7

100.0

100.0

100.0

93.3

93.3

96.7

96.7

96.7

98.0

96.7

93.3

93.3

100.0

100.0

96.7

96.7

SD

4.5

NA

NA

NA

NA

NA

NA

NA

NA

7.8

NA

NA

NA

3.0

NA

NA

NA

NA

NA

NA

5.8

NA: Not applicable, one replicate.



Table 2. Summary of Survival of Nephtys caecoides During 45-d TBT-Bioaccumulation Test

Treatment

Nephtys Control

TBT-2

TBT-4

TBT-5

TBT-7

TBT-8

TBT-9

TBT-1 1

TBT-12

TBT-1 3

TBT-1 4

TBT-1 5

TBT-1 8

TBT-1 9

TBT-20

TBT-21

TBT-22

TBT-24

TBT-26

TBT-28

TBT-30

Mean
Percent
Survival

65.8

95.6

88.9

88.9

88.9

68.9

86.7

82.2

88.9

87.1

88.9

64.4

88.9

87.6

68.9

77.8

64.4

91.1

91.1

91.1

88.9

SD

25.1

NA

NA

NA

NA

NA

NA

NA

NA

7.4

NA

NA

NA

8.0

NA

NA

NA

NA

NA

NA

4.2

Not applicable. One replicate.



Table 3. Water Qluality Summary for M. nasuta and N. caecoides 45-d TBT-Bioaccumulation Test

Temperature
(°C)

Treatment

Acceptable Range

Macoma Control

Nephtys Control

TBT-2

TBT-4

TBT-5

TBT-7

TBT-8

TBT-9

TBT-1 1

TBT-12

TBT-1 3

TBT-1 4

TBT-1 5

TBT-1 8

TBT-1 9

TBT-20

TBT-21

TBT-22

TBT-24

TBT-26

TBT-28

TBT-30

Min

13°C

14.3

14.4

14.4

14.4

14.5

14.4

14.4

14.5

14.3

14.3

14.4

14.4

14.3

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.4

14.3

Max

17°C

15.8

15.7

16.1

15.7

16.0

15.8

15.8

15.9

15.7

15.9

15.8

15.7

15.6

15.9

16.2

15.6

15.7

15.7

15.7

15.8

15.8

15.9

PH
Min

7.30

7.68

7.70

7.73

7.70

7.67

7.70

7.67

7.74

7.72

7.70

7.68

7.70

7.66

7.70

7.67

7.68

7.71

7.67

7.68

7.69

7.68

7.70

Max

8.30

8.07

8.09

8.05

8.06

8.04

8.06

8.08

8.06

8.06

8.06

8.06

8.05

8.06

8.06

8.06

8.06

8.06

8.07

8.06

8.06

8.06

8.06

Dissolved
Oxygen
(mg/L)

Min

>4.0

6.1

6.3

6.4

6.0

6.1

6.3

6.0

6.4

5.5

6.0

6.1

6.8

6.4

6.6

5.5

6.4

6.3

6.2

6.3

6.3

6.2

6.3

Max

NA

7.9

8.3

7.7

8.0

7.7

8.0

8.1

7.7

7.9

7.8

7.8

7.8

7.9

7.8

7.8

7.9

7.9

8.1

8.0

7.8

7.9

7.9

Salinity
(o/oo)

Min

28.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

Max

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0

32.0



Appendix A1. Survival of Macoma nasuta During 45-d TBT-Bioaccumulation Test

Treatment
Control
Control
Control
Control
Control

2

4

5

7

8

9

11

12

13
13
13
13
13

14

15

18

19
19
19
19
19

20

. 21

22

24

26

28

30
30
30
30
30

MSL
Code

17
17
17
17
17

22

18

21

2

16

7

20

1

12
12
12
12
12

9

13

6

14
14
14
14
14

10

8

15

19

3

4

5
5
5
5
5

Replicate
1
2
3
4
5

1

1

1

1

1

1

1

1

1
2
3
4
5

1

1

1

1
2
3
4
5

1

1

1

1

1

1

1
2
3
4
5

Position
16
39
40
35
1

31

19

15

27

17

30

18

13

28
22
25
2
36

38

3

42

10
14
29
34
32

4

5

7

8

37

9
11
12
23
26
20

Number
Surviving

30
30
28
28
27

30

29

29

29

30

30

30

28

30
24
28
29
29

29

29

29

30
30
28
30
29

29

28

28

30

30

29

30
29
30
30
26

Number
Dead

0
0
2
0
2

0

1

1

0

0

0

0

0

0
1
1
1
0
1
1
0

0
0
1
0
0

1
0

0

0

0

1
0
0
0
0
1

Number
Missing

0
0
0
2
1

0

0

0

1
0

0

0

2

0
5
1
0
1

0

0

1
0
0
1
0
1
0

2

2

0

0

0

0
1
0
0
3

Percent
Survival

100.0
100.0
93.3
93.3
90.0

100.0

96.7

96.7

96.7

100.0

100.0

100.0

93.3

100.0
80.0
93.3
96.7
96.7

96.7

96.7

96.7

1000
1000
93.3
1000
96.7

96.7

93.3

93.3

100.0

100.0

96.7

1000
96.7
1000
100.0
86.7

Mean
Percent
Survival

95.3

100.0

967

96.7

967

100.0

100.0

100.0

93.3

93.3

96.7

96.7

96.7

98.0

96.7

93.3

93.3

100.0

100.0

96.7

96.7

SD

4.5

NA

NA

NA

NA

NA

NA

NA

NA

7.8

NA

NA

NA

3.0

NA

NA

NA

NA

NA

NA

5.8



Appendix B1. Survival of Nephtys caecoides During 45-d TBT-Bioaccumulation Test

Treatment

Control
Control
Control
Control
Control

2
4
5
7
8
9
11
12
13
13
13
13
13
14
15
18
19
19
19
19
19
20
21
22
24
26
28
30
30
30
30
30

MSL
Code

11
11
11
11
11
22
18
21
2
16
7

20
1

12
12
12
12
12
9
13
6
14
14
14
14
14
10
8
15
19
3
4
5
5
5
5
5

Replicate
1
2
3
4
5
1
1
1
1
1
1
1
1
1
2
3
4
5
1
1
1
1
2
3
4
5
1
1
1
1
1
1
1
2
3
4
5

Position
6
33
24
21
41
31
19
15
27
17
30
18
13
28
22
25
2
36
38
3

42
10
14
29
34
32
4
5
7
8
37
9
11
12
23
26
20

Number
Surviving

15
27
41
41
24
43
40
40
40
31
39
37
40
39
43
41
34
39
40
29
40
42
35
42
42
36
31
35
29
41
41
41
39
42
39
42
38

Number
Dead

0
0
0
0
0
0
1
0
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Number
Missing

30
18
4
4
21
2
4
5
5
11
6
8
5
6
2
4
11
6
5
16
5
3
10
3
3
9
14
10
16
4
4
4
6
3
6
3
7

Percent
Survival

33.3
60.0
91.1
91 1
533
956
88.9
88.9
88.9
68.9
86.7
82.2
88.9
86.7
95.6
91.1
75.6
86.7
88.9
64.4
88.9
93.3
77.8
93.3
93.3
80.0
68.9
77.8
64.4
91.1
91.1
91.1
86.7
93.3
86.7
93.3
84.4

Mean
Percent
Survival

65.8
956
88.9
88.9
88.9
68.9
86.7
82.2
88.9

87.1
88.9
644
889

87.6
68.9
778
64.4
91 1
91.1
91.1

88.9

SD

251
NA
NA
NA
NA
NA
NA
NA
NA

7.4
NA
NA
NA

8.0
NA
NA
NA
NA
NA
NA

4.2

NA. Not applicable, only one replicate



Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range

Day 0
31
19
15
27
17
30
18
13
28
22
25
2

36
38
3

42
10
14
29
32
34
4
5
7
8
37
9
11
12
23
26
20
16
39
40
35
1
6
21
24
33
41

2
4
5
7
8
9
11
12
13
13
13
13
13
14
15
18
19
19
19
19
19
20
21
22
24
26
28
30
30
30
30
30

Macoma Control
Macoma Control
Macoma Control
Macoma Control
Macoma Control
Neanthes Control
Neanthes Control
Neanthes Control
Neanthes Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -12
Sed -12
Sed -12
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed - 14
Sed -14
Sed - 14
Sed - 14
Sed -10
Sed -8
Sed -15
Sed - 19
Sed -3
Sed -4
Sed -5
Sed -5
Sed -5
Sed -5
Sed -5
Sed -17
Sed -17
Sed -17
Sed -17
Sed.- 17
Sed - 1 1
Sed -11
Sed -11
Sed - 1 1
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
1
2
3
4
5
1
1
1
1
2
3
5
4
1
1
1
1
1
1
1
2
3
4
5
1
2
3
4
5
1
4
3
2
5

15.7
15.6
15.6
15.5
15.6
15.6
15.6
15.6
15.6
15.7
15.5
15.5
15.6
15.7
15.5
15.6
15.6
15.6
15.6
15.6
15.8
15.6
15.6
15.5
15.6
15.7
15.7
15.5
15.5
15.6
15.5
15.7
15.6
15.7
15.6
15.6
15.5
15.5
15.7
15.5
15.6
15.6

7.80
7.77
7.77
7.80
7.82
7.81
7.77
7.80
7.80
7.77
7.81
7.77
7.79
7.80
777
7.82
7.74
7.71
7.79
7.79
7.75
7.77
7.76
7.78
7.77
7.82
7.77
7.79
7.79
7.81
7.81
7.80
7.80
7.82
7.83
7.81
7.74
7.78
7.81
7.82
7.82
782

6.4
6.0
6.1
6.5
6.0
6.4
6.3
6.0
6.4
6.3
6.6
6.3
6.1
6.2
6.4
6.6
6.3
5.5
6.4
6.5
6.2
6.4
6.3
6.3
6.3
6.3
6.2
6.3
6.6
6.6
6.5
6.4
6.2
6.3
6.5
6.1
6.2
6.3
6.3
6.6
6.3
6.5

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

Page 1 & 2
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day1

31
19
15
27
17
30
18
13
28
38
3

42
10
4
5
7
8
37
9
11
16
6

Day 2
31
15
19
27
17
30
18
13
22
38
3

42
14
4
5
7
8
37
9
12
39
33

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macorna Control
Neanthes Control

2
5
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macorna Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed - 21
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1-
1
1
1
1
2
1
1
1
2
1
1
1
1
1
1
2
2
2

15.5
15.3
15.4
15.4
15.4
15.3
15.3
15.3
15.3
15.3
15.2
15.3
15.3
15.2
15.3
15.3
15.4
15.3
15.4
15.4
15.4
15.3

15.3
15.2
15.1
15.2
15.3
15.2
15.1
15.1
15.2
15.2
15.2
15.2
15.1
15.1
15.2
15.2
15.2
15.2
15.2
15.2
15.2
15.1

7.75
7.73
7.73
7.74
7.77
7.78
7.73
7.76
7.77
7.76
7.72
111
7.74
7.75
7.74
7.74
7.75
7.77
7.75
7.75
7.76
7.79

7.78
7.78
7.77
7.78
7.80
7.81
111
7.79
7.79
7.80
111
7.81
7.80
7.78
7.78
111
7.80
7.81
7.78
7.80
7.81
7.85

6.4
6.3
6.6
66
67
69
6.2
6.6
6.9
6.8
6.8
6.9
6.4
6.9
6.6
6.2
6.5
6.7
6.3
6.5
6.7
6.9

6.7
6.7
6.4
6.7
6.8
6.9
6.5
6.7
6.6
6.7
6.8
68
6.9
7.0
6.9
6.3
6.7
6.9
6.4
6.5
6.8
7.0

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
320
320
320
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 3

31
19
15
27
17
30
18
13
25
38
3

42
29
4
5
7
8
37
9
23
40
24

Day 4
31
19
27
15
17
30
18
13
2
38
3

42
34
4
5
7
8

37
9
26
35
21

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
7
8
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed -2
Sed - 21
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
3
1
1
1
3
1
1
1
1
1
1
3
3
3

1
1
1
1
1
1
1
1
4
1
1
1
4
1
1
1
1
1
1
4
4
4

15.3
15.0
15.1
15.1
15.1
15.2
14.9
15.1
15.0
15.0
15.1
15.0
15.2
15.0
14.9
15.0
15.1
15.1
15.1
15.1
15.0
15.1

15.2
15.1
15.0
15.1
151
152
15.1
15.1
15.1
15.1
15.0
15.1
15.2
15.0
15.0
15.1
15.1
15.1
15.2
15.0
15.2
15.0

7.80
7.80
7.81
7.83
7.82
7.81
7.73
7.82
7.81
7.81
7.76
7.83
7.84
7.80
7.80
7.80
7.80
7.83
7.80
7.83
7.84
7.87

7.81
7.80
7.81
7.80
7.82
7.83
7.81
7.82
7.79
7.82
7.81
7.82
7.84
7.82
7.80
7.81
7.81
7.82
7.82
7.83
7.83
7.86

6.6
6.4
6.8
6.9
6.8
6.5
5.5
7.0
6.8
6.6
6.7
7.0
7.0
7.0
6.8
6.5
6.6
6.7
6.4
6.9
6.9
7.2

7.0
6.9
7 1
7 1
7.2
7.2
7.2
7.0
6.9
7.2
7.2
7.2
7.2
7.3
7.0
7.1
6.9
7.1
6.9
73
7.0
7.2

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
DayS

31
19
15
27
17
30
18
13
36
38
3

42
32
4
5
7
8
37
9

20
1

41
Day 6

31
19
15
27
17
10
30
18
13
28
38
3

42
4
5
7
8
37
9
11
16
6

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
9
11
12
13
14
15
18
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -14
Sed - 7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -10
Sed -8
Sed - 1 5
Sed - 19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
5
1
1
1
5
1
1
1
1
1
1
5
5
5

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

15.2
15.1
15.2
15.1
15.2
15.2
15.1
15.2
15.3
15.2
15.1
15.1
15.2
15.1
15.1
15.1
15.1
15.3
15.1
15.1
15.0
15.2

15.2
15.1
15.2
15.0
151
15.2
15.1
15.1
15.2
15.1
15.1
15.1
15.1
15.0
15.0
15.0
15.1
15.3
15.2
15.2
15.1
15.1

7.81
7.80
7.81
7.81
7.83
7.82
7.81
7.82
7.81
7.82
7.83
7.83
7.82
7.83
7.82
7.83
7.82
7.82
7.83
7.84
7.83
7.86

7.85
7.85
7.85
7.85
7.87
7.85
7.87
7.85
7.86
7.87
7.85
7.83
7.85
7.85
7.85
7.85
7.85
7.85
7.86
7.86
7.85
7.88

7.0
6.8
7.0
7.0
7.1
7.2
7.0
7.0
7.2
7.1
7.2
7.2
7.1
7.3
7.1
7.1
6.9
7.1
6.7
7.2
7.0
7.5

7.1
7.1
7.2
7.1
7.3
7.3
7.3
7.2
7.3
7.3
7.0
7.3
7.2
7.5
7.3
7.0
7.1
7.3
7.3
7.4
7.2
7.5

320
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 7

31
19
15
27
17
30
18
13
22
38
3

42
14
4
5
7
8
37
9
12
39
33

Day 8
31
19
15
27
17
30
18
13
25
38
3

42
29
4
5
7
8
37
9
23
40
24

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed- 16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed- 15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed -11

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
2
1
1
1
2
1
1
1
1
1
1
2
2
2

1
1
1
1
1
1
1
1
3
1
1
1
3
1
1
1
1
1
1
3
3
3

15.4
15.0
15.2
15.1
15.1
15.2
15.0
15.2
15.1
15.1
15.2
15.1
15.3
15.0
15.0
15.1
15.1
15.3
15.2
15.3
15.2
15.3

15.2
15.0
15.1
15.1
15 1
15.2
15.1
15.1
15.1
15.1
15.1
15.1
15.1
14.9
14.9
15.0
15.1
15.2
15.1
15.1
15.1
15.1

7.92
7.92
7.91
7.92
7.93
7.93
7.92
7.92
7.93
7.92
7.95
7.92
7.94
7.93
7.94
7.95
7.93
7.92
7.94
7.92
7.94
7.98

7.93
7.93
7.92
7.93
7.94
7.94
7.94
7.94
7.94
7.92
7.95
7.93
7.94
7.95
7.95
7.94
7.94
7.93
7.94
7.95
7.94
7.98

7.4
7.2
7.1
7.3
7.3
7.3
7.2
73
7.3
7.4
7.5
7.3
7.3
7.5
7.5
7.4
7.3
7.4
7.4
7.1
7.3
7.7

7.3
7.3
7.3
7.3
7.5
7.5
7.5
7.4
7.5
7.4
7.5
7.5
7.5
7.6
7.5
7.3
7.5
7.4
7.4
7.9
7.6
7.8

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
320
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 9

31
19
15
27
17
30
18
13
2
38
3

42
34
4
5
7
8

37
9
26
35
21

Day 10
31
19
15
27
17
30
18
13
36
38
3

42
32
4
5
7
8
37
9
20
1

41

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
4
1
1
1
4
1
1
1
1
1
1
4
4
4

1
1
1
1
1
1
1
1
5
1
1
1
5
1
1
1
1
1
1
5
5
5

16.1
15.7
16.0
15.8
15.8
15.9
15.7
15.9
15.8
15.7
15.6
15.9
16.2
15.6
15.7
15.7
15.7
15.8
15.8
15.9
15.8
15.7

15.1
15.0
15.1
150
15.0
150
15.0
15.0
15.2
15.1
14.9
15.0
15.2
14.9
14.9
14.9
15.0
15.1
15.0
15.0
14.8
15.0

7.97
7.97
7.96
7.99
7.98
7.97
7.99
7.97
7.97
7.97
7.98
7.97
7.97
7.97
7.98
8.00
7.98
7.97
7.99
7.98
7.99
8.02

8.01
8.00
8.00
801
8.02
8.01
8.01
8.02
8.01
8.00
8.01
8.01
8.01
8.01
8.01
8.01
8.02
8.01
8.01
8.02
8.02
8.05

7.7
8.0
7.7
8.0
7.7
7.7
7.9
7.8
7.3
7.8
7.7
7.8
7.8
7.7
7.9
8.1
8.0
7.8
7.9
7.9
7.9
8.3

7.5
7.5
7.5
7 5
7.5
7.6
7.5
7.5
7.8
7.5
7.6
7.8
7.6
7.5
7.7
7.6
7.7
7.7
75
7.6
7.4
7.9

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
320
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 11

31
19
15
27
17
30
18
13
28
38
3

42
10
4
5
7
8
37
9
11
16
6

Day 12
31
19
15
27
17
30
18
13
22
38
3

42
14
4
5
7
8
37
9
12
39
33

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Seel -18
Sed - 21
Sed -2
Sed - 16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed -11

Sed - 22
Sed -18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed - 12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen

Rep 0.1 °C 0.01 units 0.1 mg/L

13°C-17°C 7.30-8.30 >4.0 mg/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
2
1
1
1
2
1
1
1
1
1
1
2
2
2

14.9
14.8
14.9
14.8
14.8
14.9
14.8
14.9
14.8
14.9
14.7
14.8
14.8
147
14.7
14.8
14.8
14.8
14.8
14.9
14.8
148

15.0
14.9
14.9
15.0
14.9
15.0
14.9
14.8
14.9
14.9
14.8
14.9
14.8
14.8
14.8
148
14.8
15.0
14.9
14.8
14.9
15.0

8.05
8.06
8.04
8.06
8.08
8.06
8.06
8.06
8.06
8.05
8.06
8.06
8.06
8.06
8.06
8.07
8.06
8.06
8.06
8.06
8.07
8.09

7.98
7.97
7.97
7.97
7.99
7.98
7.98
7.99
7.97
7.97
7.98
7.97
7.98
7.98
7.98
7.98
7.97
7.98
7.98
7.97
7.97
8.01

7.6
7.7
7.6
7.8
7.7
7.7
7.8
7.8
7.8
7.7
7.9
7.8
7.8
7.9
7.9
8.0
7.9
7.8
7.9
7.8
7.8
8 1

7.7
7.4
7.4
74
75
7.6
7.5
7.6
7.5
7.6
7.6
7.6
7.7
76
7.6
7.6
7.5
7.6
75
7.5
7.5
8.0

Salinity
0.5 ppt

28-32 ppt

32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 13

31
19
15
27
17
30
18
13
25
38
3

42
29
4
5
7
8
37
9
23
40
24

Day 14
31
19
15
27
17
30
18
13
2
38
3

42
34
4
5
7
8

37
9
26
35
21

2
4
5
7
8
9
10
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Seel -18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed - 12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed -22
Sed -18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
3
1
1
1
3
1
1
1
1
1
1
3
3
3

1
1
1
1
1
1
1
1
4
1
1
1
4
1
1
1
1
1
1
4
4
4

15.2
15.0
15.1
15.0
15.1
15.1
15.0
15.2
15.0
15.1
15.0
15.1
15.1
15.0
15.0
15.0
15.1
15.2
15.1
15.2
15.1
15.1

15.0
14.8
14.9
14.9
14.9
15.0
14.9
14.9
14.6
14.8
14.6
14.8
15.0
14.7
14.8
14.8
14.9
14.8
14.8
14.8
15.0
14.9

7.96
7.95
7.95
795
7.97
7.97
7.95
7.96
7.95
7.97
7.96
7.95
7.96
7.95
7.95
7.95
7.95
7.94
7.95
7.96
7.96
7.98

7.88
7.85
7.87
7.86
7.89
7.90-
7.86
7.89
7.87
7.87
7.87
7.87
7.89
7.88
7.87
786
7.85
7.87
7.85
7.87
7.87
7.89

7.5
7.2
72
7.2
7.2
7.5
7.2
7.4
7.3
7.6
7.4
7.6
7.4
7.3
7.4
7.2
7.3
7.1
7.2
7.5
7.4
7.6

7.1
6.7
6.9
6.5
7.0
7.3
6.8
7.1
7.0
7.0
7.1
7.0
7.3
7.3
7.1
6.9
6.8
6.9
6.7
7.0
6.3
7.0

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 15

32
19
15
30
17
31
18
13
1

41
3

42
36
4
5
7
8

38
9

27
37
20

Day 16
31
19
15
27
17
30
18
13
28
38
3

42
10
4
5
7
8
37
9
11
16
6

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed -21
Sed -2
Sed - 16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed -11

Temperature
Rep 0.1 °C 0.

13°C-17°C 7

5
1
1
1
1
1
1
1
5
5
1
1
5
1
1
1
1
1
1
1
1
5

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

14.9
14.7
14.8
14.8
14.8
14.9
14.7
14.9
14.8
14.8
14.7
14.8
14.9
14.7
14.7
14.8
14.8
14.8
14.8
14.8
14.8
14.7

15.0
14.9
15.0
149
14.9
150
14.9
15.0
15.0
15.0
14.8
15.0
15.0
14.9
14.9
15.0
15.0
15.0
15.0
15.1
15.0
14.9

Dissolved
pH Oxygen Salinity

01 units 0.1 mg/L 0.5 ppt

30-8.30 >4.0 mg/L 28-32 ppt

7.88
7.86
7.86
7.86
7.87
7.87
7.87
7.88
7.85
7.90
7.88
7.88
7.87
7.89
7.88
7.87
7.87
7.87
7.87
7.90
7.87
7.88

7.86
7.85
7.86
7.85
7.88
7.88
7.86
7.88
7.88
7.86
7.87
7.88
7.85
7.88
7.87
7.86
7.86
7.86
7.86
7.87
787
791

7.2
6.7
7.0
68
7.0
7.3
6.9
7.0
6.3
7.5
7.0
7.3
7.1
7.3
7.0
6.7
6.9
7.0
6.7
7.2
7.1
7.0

6.9
6.7
7.1
6.7
6.8
7.2
6.9
7.0
7.1
7.0
6.8
7.0
6.8
7.1
6.9
6.8
6.8
69
69
7.1
6.9
7.2

32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 17

31
19
15
27
17
30
18
13
22
38
3

42
14
4
5
7
8
37
9
12
39
33

Day 18
31
19
15
27
17
29
30
18
13
25
38
3

42
4
5
7
8
37
9
23
40
24

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
9
11
12
13
14
15
18
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed -22
Sed - 18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed -11

Sed - 22
Sed -18
Sed - 21
Sed -2
Sed -16
Sed - 14
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
2
1
1
1
2
1
1
1
1
1
1
2
2
2

1
1
1
1
1
3
1
1
1
3
1
1
1
1
1
1
1
1
1
3
3
3

14.9
14.9
14.8
14.8
14.9
14.9
14.9
14.8
14.9
14.8
15.0
14.8
14.8
14.8
14.8
14.9
14.8
15.0
14.9
15.0
14.9
15.0

15.0
14.9
149
14.9
15.0
14.9
15.0
14.9
14.9
14.8
14.9
15.1
14.8
15.0
15.0
14.9
14.9
14.9
149
149
14.9
14.9

7.85
7.84
787
7.84
7.84
7.87
7.85
7.87
7.84
7.86
7.86
7.86
7.86
7.87
7.85
7.84
7.84
7.85
7.79
7.84
7.87
7.89

7.86
7.85
7.86
7.84
7.87
7.86
7.88
7.87
7.87
7.86
7.86
7.87
7.86
7.88
7.86
7.83
7.84
7.86
7.84
7.87
7.88
7.87

7.0
6.6
6.8
6.6
6.7
7.1
6.7
6.9
6.8
7.0
6.8
7.2
7.1
7.0
7.0
6.5
6.7
6.9
6.2
6.4
7.1
7.2

7.1
6.9
69 -
6.3
6.9
7.1
7.3
7.2
7.1
6.9
70
7.1
7.2
7.3
7.2
64
6.8
7.1
6.4
7.4
7.4
70

32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320

Page 19 & 20

Page 10 of 24



Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 19

31
19
15
27
17
30
18
13
2
38
3

42
34
4
5
7
8
37
9
26
35
21

Day 20
31
19
15
27
17
30
18
13
36
38
3

42
32
4
5
7
8
37
9
20
1

41

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4

• 5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed - 16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
4
1
1
1
4
1
1
1
1
1
1
4
4
4

1
1
1
1
1
1
1
1
5
1
1
1
5
1
1
1
1
1
1
5
5
5

15.0
14.8
14.9
14.8
14.8
14.9
148
14.9
14.7
14.9
14.8
14.9
15.0
14.8
14.8
14.9
14.9
14.8
14.9
14.8
14.9
14.9

15.0
14.8
14.9
14.9
14.9
15.0
14.9
14.9
14.9
14.9
14.8
14.9
15.0
14.8
14.8
14.8
14.9
15.0
15.0
14.9
14.9
14.9

7.84
7.82
7.83
7.84
7.84
7.85
7.84
7.84
7.81
7.84
7.82
7.84
7.84
7.82
7.82
7.83
7.82
7.83
7.82
7.84
7.82
7.85

7.75
7.73
7.74
7.74
7.76
7.78
7.76
7.75
7.74
7.74
7.74
7.74
7.75
7.76
7.74
7.74
7.73
7.74
7.71
7.74
7.77
7.77

7.1
6.8
7.0
7.2
6.9
7.3
7.3
7.2
7.1
7.1
7.2
7.2
7.2
7.3
7.1
7.2
6.9
7.0
7.0
7.1
64
7.2

6.9
6.7
6.9
7.0
6.9
7.3
7.2
7.0
7.0
6.9
6.9
7.1
7.2
7.2
7.0
69
6.8
7.0
6.8
7 1
7.1
7 2

32.0
32.0
32.0
32.0
32.0
320
32.0
320
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
320
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0

Page 21
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 21

31
19
15
27
17
30
18
13
28
38
3

42
10

' 4
5
7
8
37
9
11
16
6

Day 22
31
19
15
27
17
30
18
13
22
38
3
42
14
4
5
7
8
37
9
12
39
33

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed - 10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed -1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
2
1
1
1
2
1
1
1
1
1
1
2
2
2

14.8
14.7
14.7
14.8
14.7
14.8
14.6
14.6
14.8
14.7
14.8
14.7
14.7
14.7
14.6
14.8
14.8
14.8
14.8
14.7
14.8
14.7

14.8
14.7
14.8
14.8
14.8
14.8
14.7
14.7
14.8
14.8
14.7
14.8
14.7
14.7
14.8
14.7
14.8
14.9
14.8
14.8
14.8
14.9

7.85
7.83
7.83
7.84
7.85
7.87
7.85
7.86
7.86
7.84
7.84
7.83
7.83
7.86
7.84
7.84
7.84
7.83
7.83
7.84
7.83
7.87

7.83
7.82
7.81
7.83
7.83
7.85
7.85
7.83
7.83
7.83
7.85
7.84
7.83
7.86
7.85
7.85
7.85
7.84
7.85
7.85
7.85
7.87

7.2
6.9
7.1
7.1
7.0
7.4
7.2
7.4
7.3
7.2
7.1
7.2
7.1
7.3
7.2
7.2
7.3
7.2
7.1
7.2
6.9
7.4

7.3
7.2
7.2
73
72
7.5
7.4
7.2
7.1
7.2
7.2
7.2
7.3
7.5
7.4
7.4
7.3
7.3
7.4
74
7.2
7.5

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 23

31
19
15
27
17
30
18
13
25
38
3

42
29
4
5
7
8

37
9
23
40
24

Day 24
31
19
15
27
17
30
18
13
2
38
3

42
34
4
5
7
8
37
9
26
35
21

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
30
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Seel -18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed -18
Sed - 21
Sed -2
Sed- 16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -5
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
3
1
1
1
3
1
1
1
1
1
1
3
3
3

1
1
1
1
1
1
1
1
4
1
1
1
4
1
1
1
1
1
1
4
4
4

14.9
14.7
14.8
14.8
14.8
14.9
14.8
14.8
147
14.8
14.7
.14.8
14.8
14.7
14.8
14.8
14.8
14.8
14.8
14.7
14.8
14.8

14.8
14.6
14.7
147
146
14.7
14.7
14.7
14.7
14.7
14.6
14.8
14.7
14.7
14.6
14.7
14.7
14.7
14.8
14.7
14.7
14.7

7.84
7.85
7.83
7.84
7.86
7.87
7.86
7.85
7.85
7.85
7.86
7.85
7.85
7.85
7.84
7.84
7.84
7.84
7.84
7.86
7.87
7.90

7.82
7.82
7.81
7.82
7.85
7.85
7.84
7.83
7.83
7.82
7.83
7.83
7.83
7.84
7.83
7.83
7.83
7.82
7.83
7.82
7.83
7.84

7.2
7.2
7.2
7.2
7.2
75
7.4
7.4
7.3
7.2
7.4
7.3
7.5
7.5
7.3
7.4
7.3
7.2
7.4
7.6
7.4
7.8

7.1
69
7.1
7.1
7.0
7.2
7.4
73
7.2
7.0
7.1
7.2
7.4
7.3
7.2
7.2
7.1
7.1
7.1
7.3
7.3
7.2

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0

320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 25

31
19
15
27
17
30
18
13
36
38
3

42
32
4
5
7
8
37
9
20
1

41
Day 26

31
19
15
27
17
30
18
13
28
38
3

42
10
4
5
7
8
37
9
11
16
6

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Maconria Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed- 16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19

' Sed - 3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
5
1
1
1
5
1
1
1
1
1
1
5
5
5

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

14.7
14.6
14.7
14.6
14.7
14.7
14.6
145
14.7
14.7
14.6
14.7
14.7
14.5
14.6
14.6
14.7
14.7
14.5
14.6
14.6
14.7

14.7
14.6
14.5
14.6
14.6
147
14.5
14.4
14.6
14.5
14.6
14.6
14.5
14.5
14.4
14.5
14.6
14.6
14.6
145
14.6
14.5

7.79
7.77
111
7.78
7.80
7.81
7.80
7.78
7.79
7.78
111
7.79
7.79
7.79
7.78
7.78
7.78
7.78
7.79
7.79
7.78
7.81

7.79
7.78
7.80
7.78
781
7.82
7.81
7.79
7.81
7.79
7.78
7.79
7.78
7.80
7.78
7.79
7.78
7.78
7.79
7.79
7.78
7.82

7.2
6.8
6.9
7.0
7.0
7.3
7.2
72
7.2
7.0
7.0
7.1
7.3
7.3
7.2
7.1
7.1
7.0
7.2
7.3
7.0
7.3

7.2
7.1
7 1
7.2
7.1
74
7.3
7.2
7.4
7.1
7.2
7.3
7.0
7.3
7.2
7.2
7.2
7.3
7.1
7.3
6.9
7.5

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
320
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
320
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 27

31
19
15
27
17
30
18
13
22
38
3

42
14
4
5
7
8

37
9
12
39
33

Day 28
31
15
19
27
17
30
18
13
25
38
3

42
29
4
5
7
8
37
9
23
40
24

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
5
6
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed - 21
Sed-18
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
2
1
1
1
2
1
1
1
1
1
1
2
2
2

1
1
1
1
1
1
1
1
3
1
1
1
3
1
1
1
1
1
1
3
3
3

14.6
14.4
14.6
14.5
14.6
14.6
14.5
14.4
14.5
14.5
14.4
14.5
14.5
14.5
14.5
14.5
14.5
14.4
14.5
14.4
14.5
14.4

14.7
14.6
14.6
14.6
146
147
14.6
14.7
14.6
14.6
14.6
14.6
14.6
14.5
14.5
14.6
14.5
14.6
14.6
145
14.5
14.5

7.81
7.79
7.80
7.80
7.82
7.84
7.82
7.81
7.78
7.79
7.81
7.81
7.81
7.82
7.81
7.81
7.80
7.80
7.80
7.80
7.81
7.83

7.75
7.74
7.73
7.74
111
7.78
111
7.76
7.75
7.74
7.74
7.75
7.75
7.76
7.75
7.74
7.74
7.75
7.74
7.75
111
7.79

7.2
6.8
7.1
70
7.0
7.3
7.4
72
6.8
6.9
6.9
7.2
7.2
7.1
7.2
7.0
7.1
7.2
7.1
7.1
7.1
7.3

7.1
6.9
67
69
6.8
73
7.1
7.1
7.0
6.8
7.0
7.0
7.1
7.2
7.1
7.0
7.0
7.0
69
72
73
7.4

32.0
32.0
32.0
320
32.0
32.0
32.0
320
32.0
320
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320

320
32.0
320
32.0
320
320
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
320
320
32.0
32.0
320
32.0
32.0
32.0

Page 15 of 24



Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 29

31
19
15
27
17
30
18
13
2
38
3

42
34
4
5
7
8
37
9
26
35
21

Day 30
31
19
15
27
17
30
18
13
7

36
38
3

42
32
4
5
8
37
9
20
1

41

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
13
14
15
18
19
20
21
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Seel -18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed -18
Sed - 21
Sed -2
Sed - 16
Sed -7
Sed - 20
Sed-1
Sed -15
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
4
1
1
1
4
1
1
1
1
1
1
4
4
4

1
1
1
1
1
1
1
1
1
5
1
1
1
5
1
1
1
1
1
5
5
5

14.4
14.4
14.5
14.5
14.4
14.5
14.3
14.3
14.4
14.4
14.4
14.4
14.5
14.4
14.4
14.4
14.4
14.4
14.5
14.3
14.4
14.4

14.7
14.6
14.6
14.6
14.6
14.7
14.6
14.5
14.6
14.6
14.5
14.5
14.6
14.7
14.5
14.4
14.6
14.6
14.6
14.6
14.6
14.6

7.76
7.74
7.74
7.76
111
7.79
7.79
111
7.73
7.75
7.76
7.76
7.75
111
111
1.11
7.76
7.75
7.76
7.76
111
7.78

7.75
7.74
7.73
7.75
111
7.79
111
7.76
7.75
7.75
7.75
7.74
7.76
7.76
7.76
7.75
7.75
7.75
7.75
7.76
7.75
7.79

7.1
6.7
6.9
6.9
6.9
7.2
7.2
7.1
6.9
6.8
7.1
6.9
7.2
7.3
7.2
7.1
7.1
7.0
7.0
6.8
7.1
6.9

7.1
6.8
6.9
7.1
68
7.3
7.3
7.2
6.9
7.0
6.8
7.0
7.0
7.1
7.2
7.1
6.9
6.9
6.9
7.2
7.1
7.3

32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 31

31
19
15
27
17
30
18
13
28
38
3

42
10
4
5
7
8
37
9
11
16
6

Day 32
31
19
15
27
17
30
18
13
22
38
3

42
14
4
5
7
8
37
9
12
39
33

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed - 16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed -11

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
2
1
1
1
2
1
1
1
1
1
1
2
2
2

14.7
14.5
14.7
146
14.6
14.7
14.5
14.5
14.7
14.6
14.6
14.5
14.5
14.5
14.5
14.6
14.6
14.6
14.6
14.6
14.6
14.5

14.5
14.4
14.5
14.5
14.5
14.5
14.4
14.3
14.4
14.4
14.4
14.5
14.4
14.4
14.4
14.4
14.4
14.4
14.4
14.3
14.5
14.4

7.74
7.70
7.67
7.70
7.72
7.74
7.72
7.70
7.72
7.70
7.66
7.70
7.67
7.68
7.76
7.67
7.68
7.69
7.68
7.70
7.68
7.70

7.78
7.76
7.76
7.77
7.79
7.82
7.80
7.78
7.77
7.77
7.74
7.78
7.79
7.77
7.76
7.78
7.76
7.77
7.77
7.77
7.79
7.80

6.8
6.5
6.4
6.4
6.6
7.1
6.9
6.8
6.9
6.6
6.8
6.7
6.6
7.1
6.9
6.7
6.8
6.7
6.7
6.9
6.5
7.1

6.9
6.6
6.8
6.9
67
7.2
7.2
6.9
6.7
6.7
6.9
6.9
7.2
7.2
7.0
7.1
7.1
6.9
6.8
7.0
6.9
7.1

32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 33

31
19
15
27
17
30
18
13 .
25
38
3

42
29
4
5
7
8
37
9
23
40
24

Day 34
31
19
15
27
17
30
18
13
2
38
3

42
34
4
5
7
8
37
9
26
35
21

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed- 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
3
1
1
1
3
1
1
1
1
1
1
3
3
3

1
1
1
1
1
1
1
1
4
1
1
1
4
1
1
1
1
1
1
4
4
4

14.6
14.5
146
14.4
14.5
14.5
14.4
14.3
14.4
14.4
14.3
14.4
14.5
14.4
14.4
14.4
14.5
14.4
14.5
14.5
14.3
14.5

14.5
14.5
14.6
14.5
14.5
14.5
14.5
14.4
14.4
14.4
14.4
14.5
14.4
14.4
14.4
14.4
14.4
14.5
14.5
14.5
14.5
14.4

111
7.75
7.74
7.76
780
7.81
7.78
111
7.78
7.76
7.73
7.78
7.79
7.76
7.75
7.75
7.75
7.78
7.76
7.78
7.79
7.81

7.80
7.78
7.78
778
7.82
7.83
7.81
7.79
111
7.78
111
7.79
7.81
7.79
7.78
7.78
7.78
7.79
7.78
7.78
7.80
7.80

6.9
6.8
6.7
6.9
6.8
7.2
7.2
70
6.9
6.8
6.9
7.0
7.3
7.2
7.1
7.0
6.9
6.9
6.9
7.2
7.1
7.5

7.0
6.9
70
7.0
69
7.3
72
68
6.8
6.7
69
6.9
7.0
7.1
7.1
6.9
6.9
7.0
70
69
6.8
7.0

32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
320
320
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 35

31
19
15
27
17
30
18
13
36
38
3

42
32
4
5
7
8
37
9
20
1

41
Day 36

31
19
15
27
17
30
18
13
28
38
3

42
10
4 ,
5
7
8
37
9
11
16
6

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed - 19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed - 19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1 °C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
5
1
1
1
5
1
1
1
1
1
1
5
5
5

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

15.2
14.9
14.9
15.0
14.9
15.1
14.9
14.9
15.2
15.0
14.9
15.1
15.3
14.9
14.9
14.8
14.8
15.1
14.8
14.9
14.9
15.0

14.9
14.7
14.8
147
14.7
14.8
14.7
14.8
14.7
14.7
14.7
14.7
14.8
14.8
14.7
14.7
14.8
14.7
148
14.8
14.7
14.7

7.77
7.76
7.74
111
7.80
7.80
7.79
7.78
111
111
7.72
7.78
7.76
7.76
7.75
7.75
7.75
111
7.76
7.78
7.72
7.80

7.79
7.78
7.76
7.78
7.79
7.81
7.81
7.78
7.80
7.78
7.76
7.79
111
7.78
7.78
7.78
7.78
7.78
7.78
7.79
7.78
7.80

6.9
6.8
6.6
6.8
6.7
7.1
7.1
6.9
6.9
6.6
6.9
6.9
6.8
72
70
6.8
6.8
6.8
6.9
7.1
7.1
7.1

7.3
68
68
7.0
6.9
7.4
7.2
7.1
7.3
6.8
6.9
6.9
6.9
7.3
7.4
7.1
7.2
7.2
7.1
7 1
66
73

32.0
32.0
320
320
32.0
32.0
320
320
320
32.0
32.0
320
32.0
320
32.0
320
32.0
32.0
32.0
32.0
320
320

32.0
320
320
320
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
320
32.0
320
320
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 37

31
19
15
27
17
14
30
18
13
22
38
3

42
4
5
7
8
37
9
12
39
33

Day 38
31
19
15
27
17
30
18
13
25
38
3

42
29
4
5
7
8
37
9
23
40
24

2
4
5
7
8
9
9
11
12
13
14
15
18
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed - 14
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed - 12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
2
1
1
1
2
1
1
1
1
1
1
1
1
1
2
2
2

1
1
1
1
1
1
1
1
3
1
1
1
3
1
1
1
1
1
1
3
3
3

15.2
15.0
15.1
15.0
15.0
15.0
15.1
15.0
15.1
15.0
15.1
14.9
15.0
15.0
14.9
15.0
15.0
15.0
15.0
15.1
15.0
15.2

14.6
14.6
14.6
145
14.6
14.7
14.6
14.5
14.6
14.6
14.6
14.6
14.6
14.6
14.6
14.6
14.6
14.6
14.6
14.6
146
14.6

7.79
7.79
7.79
7.79
7.83
7.80
7.83
7.82
7.79
7.78
7.78
7.76
7.80
7.79
7.78
7.79
7.79
7.79
7.79
7.79
7.78
7.82

7.79
7.77
7.77
7.79
7.82
7.83
7.81
7.79
7.79
7.78
7.75
7.80
7.82
7.78
7.77
7.77
7.78
7.79
7.78
7.81
7.82
7.85

6.7
6.8
6.9
6.6
6.7
7.0
7.1
7.1
6.9
6.7
6.5
7.1
6.7
72
7.1
6.8
6.9
6.8
6.8
6.9
6.3
7.2

6.9
6.7
69
6.8
6.8
7.2
7.2
68
7.0
6.7
6.9
6.9
7.3
7.1
6.9
6.8
6.8
6.9
6.7
7.3
72
7.6

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 39

31
19
15
27
17
30
34
18
13
2
38
3

42
4
5
7
8
37
9

26
35
21

Day 40
31
19
15
27
17
30
18
13
36
38
3

42
32
4
5
7
8
37
9
20
1

41

2
4
5
7
8
9
9
11
12
13
14
15
18
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed -14
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed - 1 1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed - 15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
4
1
1
4
1
1
1
1
1
1
1
1
1
4
4
4

1
1
1
1
1
1
1
1
5
1
1
1
5
1
1
1
1
1
1
5
5
5

14.8
14.7
14.7
14.6
14.7
14.7
14.8
14.6
14.7
14.6
14.7
14.6
14.6
14.6
14.6
14.7
14.7
14.7
14.6
14.6
14.7
14.6

14.8
14.6
14.6
14.6
14.7
14.8
146
14.6
14.7
14.6
14.5
14.7
14.8
14.6
14i6
14.7
14.7
14.6
147
14.5
14.5
14.6

7.78
7.77
7.76
7.78
7.82
7.83
7.81
7.81
7.79
7.78
7.78
7.78
7.90
7.80
7.78
7.78
7.78
7.78
7.77
7.78
7.78
7.79

7.76
7.73
774
7.75
111
7.79
111
7.76
7.76
7.74
7.72
7.76
7.75
7.75
7.73
7.73
7.73
7.75
773
7.76
7.71
7.78

7.0
6.7
6.7
6.8
6.8
7.2
7.3
7.1
6.8
7.0
6.7
6.9
6.9
7.1
7.1
6.8
6.9
6.9
6.8
6.7
6.9
6.9

6.9
6.6
7.0
6.8
67
7.1
7.1
6.9
7.0
6.6
6.8
6.8
6.8
7.1
6.9
6.9
6.8
6.8
68
7.2
69
70

32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
320
320
320
320
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
320
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 41

31
19
15
27
17
30
18
13
28
38
3

42
10
4
5
7
8

37
9
11
16
6

Day 42
31
19
15
27
17
30
18
13
22
38
3

42
14
4
5
7
8
37
9
12
39
33

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

MSL Code

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed-18
Sed - 21
Sed -2
Sed- 16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
2
1
1
1
2
1
1
1
1
1
1
2
2
2

15.0
14.8
14.8
14.9
14.8
14.9
14.8
14.8
14.8
14.8
14.9
14.9
15.0
14.8
14.9
14.9
14.9
14.9
15.0
15.0
14.9
14.8

14.8
14.6
14.7
14.6
14.7
14.8
14.6
14.7
14.6
14.6
14.5
14.6
14.6
14.4
14.5
14.6
14.6
14.6
14.7
14.7
14.6
14.8

7.74
7.72
7.71
7.73
7.76
7.78
7.77
7.75
7.75
7.73
7.69
7.74
7.72
7.73
7.71
7.71
7.71
7.74
7.72
7.73
7.71
7.74

7.74
7.71
7.71
7.72
7.75
7.77
7.75
7.73
7.71
7.72
7.70
7.74
7.73
7.73
7.71
7.71
7.71
7.73
7.72
7.71
7.76
7.75

6.8
6.6
6.4
6.6
6.6
7.1
7.0
68
6.9
6.4
6.8
6.7
6.6
7.1
6.8
6.7
6.6
6.7
6.6
6.7
6.3
7.1

6.7
6.5
6.5
6.6
66
7.0
7.1
6.8
6.3
6.5
6.6
6.9
6.8
6.9
6.7
6.6
6.6
6.7
6.5
67
7.2
6.8

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
320
320
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
320
32.0
32.0
32.0
320
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 43

31
19
15
27
17
30
18
13
25
38
3

42
29
4
5
7
8
37
9

23
40
24

Day 44
31
19
15
27
17
30
18
13
2
36
38
3

42
32
34
4
5
7
8
37
9
20
26
1

35
21
41

2
4
5
7
8
9
11
12
13
14
15
18
19
20
21
22
24
26
28
30

Macoma Control
Neanthes Control

2
4
5
7
8
9
11
12
13
13
14
15
18
19
19
20
21
22
24
26
28
30
30

Macoma Control
Macoma Control
Neanthes Control
Neanthes Control

MSL Code

Sed - 22
Sed - 18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -17
Sed - 1 1

Sed - 22
Sed- 18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -12
Sed -9
Sed -13
Sed -6
Sed - 14
Sed - 14
Sed -10
Sed -8
Sed - 15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -5
Sed -17
Sed -17
Sed - 1 1
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
3
1
1
1
3
1
1
1
1
1
1
3
3
3

1
1
1
1
1
1
1
1
4
5
1
1
1
5
4
1
1
1
1
1
1
5
4
5
4
4
5

15.0
14.7
14.8
14.8
14.8
14.9
14.7
14.8
14.8
14.8
14.7
14.8
14.8
14.7
14.7
14.7
14.8
14.8
14.8
14.9
14.8
14.9

14.9
14.6
14.8
14.8
14.7
14.8
14.6
14.7
14.7
14.8
14.7
14.6
14.8
14.8
14.8
14.6
14.7
14.7
14.8
14.8
14.8
14.6
14.7
14.7
14.8
14.6
14.7

7.74
7.73
7.71
7.74
773
7.78
7.76
771
7.74
7.73
7.71
7.75
7.77
7.74
7.73
7.73
7.73
7.74
7.74
7.76
7.77
7.81

7.73
7.72
769
772
7.74
7.76
7.75
7.71
7.68
7.72
7.72
7.69
7.73
7.72
7.74
7.72
7.71
7.71
770
7.72
771
7.76
7.71
7.68
7.72
7.74
775

7.0
7.3
6.8
7.0
7.0
7.5
7.2
6.8
6.8
6.8
7.3
7.2
7.5
7.4
7.3
7.3
7.2
7.1
7.2
7.5
7.2
7.8

6.7
6.5
64
66
6.5
6.9
70
6.6
6.6
6.5
6.4
6.5
6.7
6.6
6.8
7.0
6.7
6.6
6.5
6 4
66
7.1
6.3
6.8
6.4
66
6.8

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
320
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C1. Water Quality Observations

Position Treatment

Acceptable Range
Day 45

31
19
15
27
17
30
18
13
28
22
25
2
36
38
3

42
10
14
29
34
32
4
5
7
8
37
9
11
12
23
26
20
16
39
40
35
1
6
33
24
21
41

2
4
5
7
8
9
11
12
13
13
13
13
13
14
15
18
19
19
19
19
19
20
21
22
24
26
28
30
30
30
30
30

Macoma Control
Macoma Control
Macorna Control
Macoma Control
Macorna Control
Neanthes Control
Neanthes Control
Neanthes Control
Neanthes Control
Neanthes Control

MSL Code

Sed - 22
Seel -18
Sed - 21
Sed -2
Sed -16
Sed -7
Sed - 20
Sed-1
Sed -12
Sed -12
Sed -12
Sed -12
Sed -12
Sed -9
Sed -13
Sed -6
Sed -14
Sed -14
Sed -14
Sed - 14
Sed -14
Sed -10
Sed -8
Sed -15
Sed -19
Sed -3
Sed -4
Sed -5
Sed -5
Sed -5
Sed -5
Sed -5
Sed -17
Sed -17
Sed -17
Sed -17
Sed -17
Sed - 1 1
Sed - 1 1
Sed - 1 1
Sed - 1 1
Sed - 1 1

Dissolved
Temperature pH Oxygen Salinity

Rep 0.1°C 0.01 units 0.1 mg/L 0.5 ppt

13°C-17°C 7.30-8.30 >4.0 mg/L 28-32 ppt

1
1
1
1
1
1
1
1
1
2
3
4
5
1
1
1
1
2
3
4
5
1
1
1
1
1
1
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5

14.8
14.6
14.8
14.6
14.6
14.8
14.6
14.7
14.7
14.6
14.7
14.6
14.6
14.7
14.6
14.7
14.6
14.7
14.7
14.8
14.7
14.6
14.6
14.6
14.7
14.6
14.7
14.6
14.7
14.8
14.7
14.6
14.7
14.6
14.7
14.7
14.6
14.6
14.7
14.8
14.6
14.7

7.75
7.73
7.72
7.73
7.76
7.78
7.77
7.73
7.76
7.74
7.75
7.71
7.75
7.74
7.72
7.75
7.72
7.75
7.76
7.75
7.75
7.75
7.73
7.73
7.72
7.74
7.72
7.74
7.73
7.76
7.73
7.76
7.74
7.79
7.78
7.74
7.73
7.76
7.76
7.81
7.75
7.77

6.6
6.4
6.4
6.4
6.4
6.7
7.0
6.4
6.7
6.3
6.7
6.6
6.4
6.4
6.5
6.6
63
6.8
6.8
6.7
6.6
6.9
6.7
6.6
6.4
6.3
65
6.6
65
6.9
63
6.8
6.2
7.1
6.9
6.4
6.9
70
6.7
7.2
6.6
68

32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
320
320
320
32.0
32.0
32.0
32.0
320
32.0
320
32.0
32.0
32.0
32.0
32.0
32.0
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Appendix C.2. Daily Observations for M. nasuta, Dead and Removed During 45-Day Test
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Appendix C.3. Daily Observations for N. caecoides, Dead and Removed During 45-Day Test
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Appendix C.3.
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NA - Not Applicable. This replicate contained Macoma only.



TABLE D1. Test Results for 96-Hour M. nasuta Copper Reference Toxicant Test

0
0.312
0.625
1.25
2.5
50
10.0

10
10
10
10
3
3
3

0
0
0
0
7
7
7

1.00
1.00
1.00
1.00
0.30
0.30
0.30

(a) Survival based on initial exposure of 10 organisms per replicate
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TABLE D2 Water Quality Summary for 96-Hour M nasuta Copper Reference Toxicant Test

i :Concentration:j(rng/L) :

Acceptable Range

0
0312
0625
1 25
2 5
50
100

13 0

15 2
15 1
15 1
16 0
16 0
15 1
15 9

17 0

15 4
15 4
15 4
16 3
16 3
15 5
16 3

7 3

7 76
7 77
7 69
7 77

53
52
51

8.3

8 01
8 02
802
7 91
7.91
8 04
8 04

5 0

7 2
7 4
6 9
7 1
7 4
5 9
5 4

NA (a)

8.1
8 0
8 2
8 3
8 3
8 3
8 2

28 0 32 0

32 0
32 0
32 0
32 0
32 0
32 0
3 2 0

32 0
32 0
3 2 0
32 0
3 2 0
32 0
32 0

(a) NA Not applicable
(b) Data point out of range
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TABLE D3 Test Results for 96-Hour N. caecoides Copper Reference Toxicant Test

.G0ncer3I|(rr

0000
0050
0075
0 100
0200
0300
0400

iq/ii;;'38iKli-r̂ lll
10
9
10
4
0
0
0

?e|d;or

0
1
0
6
10
10
10

Proportion
Surviving

1 00
0 90
1 00
0 40
0 00
0 00
0 00

(a) Survival based on initial exposure of 10 organisms per replicate

Page 1 of 1
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TABLE D4. Water Quality Summary for 96-Hour N. caecoides Copper Reference Toxicant Test

Acceptable Range

0.000
0050
0075
0100
0200
0.300
0400

13.0

15.1
15.1
15.1
15 1
15.1
15.1
15 1

17.0

15.5
15.4
15.4
15 4
15.6
15.4
15 3

7.3

7.80
7.80
7.80
7.82
7.81
7.82
7.70

8.3

8.06
8.04
8.03
8.07
8.04
806
8.06

5.0

7.6
7.4
7.5
7.7
6 9
60
5 3

NA (a)

8.0
8.1
8.2
8.2
8.0
8.2
8.1

28.0 32.0

32.0
32.0
32.0
32.0
32.0
32.0
320

32.0
320
320
32 0
320
300
30 0

(a) NA Not applicable
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APPENDIX E

Tissue Chemistry Results



This appendix contains the tissue chemistry data as reported by the analytical laboratory. The
data are grouped by analytical batches. Case narratives, when produced by the laboratory, are
included for each batch. It is important to note that the tissue sample IDs do not correspond to the
station IDs where the initial sediment was collected for testing. The table on the following page
provides the conversion key. The numbers under the column "Position" were used for tissue
sample IDs, whereas the corresponding numbers under the "Treatment" column represents the
station ID from which the sediments were collected.
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Test treatment codes for TBT-Bioaccumulation Tests

Sorted by treatment

Treatment

Macoma Control
Macoma Control
Macoma Control
Macoma Control
Macoma Control
Nephtys Control
Nephtys Control
Nephtys Control
Nephtys Control
Nephtys Control

2
4
5
7
6
9
11
12
13
13
13
13
13
14
15
18
19
19
19
19
19
20
21
22
24
26
28
30
30
30
30
30

MSL
Code

17
17
17
17
17
11
11
11
11
11
22
18
21
2
16
7

20
1

12
12
12
12
12
9
13
6
14
14
14
14
14
10
8
15
19
3
4
5
5
5
5
5

Replicate

1
2
3
4
5
1
2
3
4

5
1
1
1
1
1
1
1
1
1
2
3
4
5
1
1
1
1
2
3
4

5
1
1
1
1
1
1
1
2
3
4
5

Position

16
39
40
35
1
6
33
24
21
41
31
19
15
27
17
30
18
13
28
22
25
2

36
38
3

42
10
14
29
34
32
4
5
7
8

37
9
11
12 '
23
26
20

Sorted by position

Position Treatment

1
2
3
4
5
6
7
e
g
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Macoma Control
13
15
20
21

Nephtys Control
22
24
28
19
30
30
12
19
5

Macoma Control
8
11
4
30

Nephtys Control
13
30

Nephtys Control
13
30
7
13
19
9
2
19

Nephtys Control
19

Macoma Control
13
26
14

Macoma Control
Macoma Control
Nephtys Control

18

MSL
Code

17
12
13
10
8
11
15
19
4
14
5
5
1

14
21
17
16
20
18
5
11
12
5
11
12
5
2 -
12
14
7
22
14
11
14
17
12
3
9
17
17
11
6

Replicate

5
4
1
1
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
5
4

2
3
3
3
4
1
1
3
1
1
5
2
4
4

5
1
1
2
3
5
1



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environmental Consultants Service Request No.: K9807071
Project: TBT Bioaccumulation Date Received: 10/13/98
Sample Matrix: Tissue

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier HI data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Laboratory Duplicate (DUP), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS),
Initial/Continuing Calibration Verification Standards (ICV/CCV), and Initial/Continuing Calibration Blanks
(ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

Results for Tri-n-butyltin have been reported as the cation.

The following difficulties were experienced during analysis of this batch

The Tn-n-pentyltin surrogate recovery for Buryltms in the LCS was outside normal CAS control limits The Tn-
n-butyltin recovery in the LCS was low but within control limits. The surrogate recoveries in all of the samples and
the recoveries in the MS/MSD were within control limits indicating that the low recoveries in the LCS were likely
isolated to the LCS and did not affect the other samples in the batch. No further corrective action was taken.

The Matrix Spike (MS) recoveries of Tri-n-butyltin for samples EVS-Mac-TBT-4 and EVS-Mac-TBT-25 were not
calculated The analyte concentration in the sample was significantly higher than the added spike concentration,
preventing accurate evaluation of the spike recovery

The surrogate recoveries for Butyltins in the DMS were low. Since the surrogate recovenes in the MS and sample
were within control limits, no further corrective action was taken.

The closing CCV for Tri-n-butyltin performed on 11/14/98 was below CAS control limits. The cause of the low
recovery was determined to be due to a previously run extract, from a sample unrelated to this service request, that
impacted the recovery of Tri-n-bulyltin in the CCV. No further corrective action taken.

Approved by__________________________l/Xvi- Date 00003



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I

I

1

I

I

I

I

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Prep Method: NONE
Analysis Method Freeze Dry
Test Notes

Sample Name

Repl-EVS-TBT-Macoma Bkgd
Rep2-EVS-TBT-Macoma Bkgd
Rep3-EVS-TBT-Macoma Bkgd
Rep4-EVS-TBT-Macoma Bkgd
Rep5-EVS-TBT-Macoma Bkgd
EVS-Mac-TBT-2
EVS-Mac-TBT-3
EVS-Mac-TBT-4
EVS-Mac-TBT-5
EVS-Mac-TBT-7
EVS-Mac-TBT-8
EVS-Mac-TBT-9
EVS-Mac-TBT-10
EVS-Mac-TBT-11
EVS-Mac-TBT-12
EVS-Mac-TBT-13
EVS-Mac-TBT-14
EVS-Mac-TBT-15
EVS-Mac-TBT-17
EVS-Mac-TBT-18

Lab Code

K9807071-001
K9807071-002
K9807071-003
K9807071-004
K9807071-005
K9807071-006
K9807071-007
K9807071-008
K9807071-009
K9807071-010
K9807071-011
K9807071-4H2
K9807071-013
K9807071-014
K9807071-015
K9807071-016
K9807071-017
K9807071-018
K9807071-019
K9807071-020

Total Solids (%)

Date
Analyzed

11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Units PERCENT
Basis Wet

Result

162
166
165
16.7
171
155
150
147
15 1
152
158
154
158
147
159
147
14 5
147
150
156

Result
Notes

i
i

Approved By: ______
IA/052595

0707IICPJC1 -Stinple 11/2/98
7

Data Validaled-liPA Level I
Quality hv Design

'

Date /
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

EVS-Mac-TBT-19
EVS-Mac-TBT-20
EVS-Mac-TBT-22
EVS-Mac-TBT-23
EVS-Mac-TBT-25
EVS-Mac-TBT-26
EVS-Mac-TBT-27
EVS-Mac-TBT-28
EVS-Mac-TBT-29
EVS-Mac-TBT-30
EVS-Mac-TBT-31
EVS-Mac-TBT-32
EVS-Mac-TBT-34
EVS-Mac-TBT-36
EVS-Mac-TBT-37
EVS-Mac-TBT-38
EVS-Mac-TBT^2
EVS-NEP-TBT-2
EVS-NEP-TBT-3
EVS-NEP-TBT-4

EVS Environment Consultants
TBT Bioaccumulation
Tissue

NONE
Freeze Dry

Lab Code

K9807071-021
K9807071-022
K9807071-023
K9807071-024
K9807071-025
K9807071-026
K9807071-027
K9807071-028
K9807071-029
K9807071-030
K9807071-031
K9807071-032
K9807071-033
K9807071-034
K9807071-035
K9807071-036
K9807071-037
K9807071-038
K9807071-039
K9 807071-040

Total Solids (%

Date
Analyzed

11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Units. PERCENT
Basis Wet

Result

158
149
15.1
152
15 1
149
15.4
154
15 1
160
163
150
158
150
155
166
159
173
17.2
165

Result
Notes

Approved By: _____
I A/052595

0707IICPJC2-Simple 11/2/98

Date

Dala V;tliclated-EPA Level 1
Quality by Design

OOOOSN



I

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

i

I
i
i
i
i

I

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method
Test Notes.

Sample Name

EVS-NEP-TBT-5
EVS-NEP-TBT-7
EVS-NEP-TBT-8
EVS-NEP-TBT-9
EVS-NEP-TBT-10
EVS-NEP-TBT-11
EVS-NEP-TBT-12
EVS-NEP-TBT-13
EVS-NEP-TBT-14
EVS-NEP-TBT-15
EVS-NEP-TBT-17
EVS-NEP-TBT-18
EVS-NEP-TBT-19
EVS-NEP-TBT-20
EVS-NEP-TBT-22
EVS-NEP-TBT-23
EVS-NEP-TBT-25
EVS-NEP-TBT-26
EVS-NEP-TBT-27
EVS-NEP-TBT-28

EVS Environment Consultants
TBT Bioaccumulation
Tissue

NONE
Freeze Dry

Lab Code

K9807071-041
K98070714)42
K9807071-043
K9807071-044
K9807071-045
K9807071-046
K9807071-047
K9807071-048
K9807071-049
K9807071-050
K9807071-051
K9807071-052
K9807071-053
K9807071-054
K9807071-055
K9807071-056
K9807071-057
K9807071-058
K9807071-059
K9807071-060

Total Solids (%)

Date
Analyzed

11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Units PERCENT
Basis Wet

Result

144
169
19.3
14.5
189
17.7
166
165
169
18.0
170
185
158
153
268
175
168
123
144
179

Result
Notes

Approved By: _____
I A/052 59 5

07071ICPJC3-Simple 11/2/98

Date.

Data Vahdatcd-liPA Level 1
Quality by Design



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Prep Method.
Analysis Method
Test Notes

EVS Environment Consultants
TBT Bioaccumulation
Tissue

NONE
Freeze Dry

Sample Name

EVS-NEP-TBT-29
EVS-NEP-TBT-30
EVS-NEP-TBT-31
EVS-NEP-TBT-32
EVS-NEP-TBT-34
EVS-NEP-TBT-36
EVS-NEP-TBT-37
EVS-NEP-TBT-38
EVS-NEP-TBT-42
Repl-EVS-TBT-Nepthys Bkgd
Rep2-EVS-TBT-Nepthys Bkgd
Rep3-EVS-TBT-Nep(hys Bkgd
Rep4-EVS-TBT-Nepthys Bkgd
Rep5-EVS-TBT-Nepthys Bkgd

Lab Code

K9807071-061
K9807071-062
K9807071-063
K9807071-064
K9807071-065
K9807071-066
K9807071-067
K9807071-068
K9807071-069
K9807071-070
K9807071-071
K9807071-072
K9807071-073
K9807071-074

Total Solids (%'

Date
Analyzed

11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Units PERCENT
Basis Wet

Result

133
21 3
11 7
160
165
166
164
178
177
192
199
193
197
194

Result
Notes

Approved By:
IA/05J595

07071 I C P J C < - Sample 11/2/98

Date /

Dalu Vahdaled-liPA Level 1
Quality by Design

Page I
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COLUMBIA ANALYTICAL SERVICES, INC.

I

I

Client: EVS Environment Consultants
Project: TBT Bioaccumulalion
Sample Matrix: Tissue

Analytical Report

Lipids
Gravimetric

Units Percent (%)
As Received Basis

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Date Extracted: 11/3/98
Date Analyzed: 11/17/98

/\

i

I

1

Sample Name

Repl-EVS-TBT-Macoma Bkgd
Rep2-EVS-TBT-Macoma Bkgd
Rep3-EVS-TBT-Macoma Bkgd
Rep4-EVS-TBT-Macoma Bkgd
Rep5-EVS-TBT-Macoma Bkgd
EVS-Mac-TBT-2
EVS-Mac-TBT-3
EVS-Mac-TBT-5
EVS-Mac-TBT-7
EVS-Mac-TBT-8
EVS-Mac-TBT-9
EVS-Mac-TBT-10
EVS-Mac-TBT-11
EVS-Mac-TBT-12
EVS-Mac-TBT-13
EVS-Mac-TBT-14
EVS-Mac-TBT-15
EVS-Mac-TBT-17
EVS-Mac-TBT-18

Lab Code

K9807071-001
K9807071-002
K9807071-003
K9807071-004
K9807071-005
K9807071-006
K9807071-007
K9807071-009
K9807071-010
K9807071-011
K9807071-012
K9807071-013
K9807071-014
K9807071-015
K9807071-016
K9807071-017
K9807071-018
K9807071-019
K9807071-020

Result

0.28
004
0.27
0.03
0.68
0.05
0.13
0.40
<003
0 12
0.12
0.23
003
008

<0.03
0.14
0 10
030
005

Data Valulateii-KPA Level 1
Quality by Design

Approved By
I A/102094

07071SVG PM • TSobds 11/18(98

. Date:

Page No

00008



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Analytical Report

Lipids
Gravimetric

Units Percent (%)
As Received Basis

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 11/5/98
Date Analyzed: 11/17/98

Sample Name

EVS-Mac-TBT-4
EVS-Mac-TBT-19
EVS-Mac-TBT-20
EVS-Mac-TBT-22
EVS-Mac-TBT-23
EVS-Mac-TBT-25
EVS-Mac-TBT-26
EVS-Mac-TBT-27
EVS-Mac-TBT-28
EVS-Mac-TBT-29
EVS-Mac-TBT-30
EVS-Mac-TBT-31
EVS-Mac-TBT-32
EVS-Mac-TBT-34
EVS-Mac-TBT-36
EVS-Mac-TBT-3 7
EVS-Mac-TBT-3 8
EVS-Mac-TBT-42
EVS-NEP-TBT-2
EVS-NEP-TBT-3

Lab Code

K9807071-008
K9807071-021
K9807071-022
K9807071-023
K9807071-024
K9807071-025
K9807071-026
K9807071-027
K9807071-028
K9807071-029
K9807071-030
K9807071-031
K9807071-032
K9807071-033
K9807071-034
K9807071-035
K9807071-036
K9807071-037
K9807071-038
K9807071-039

Result

065
0.42
0.40
0.52
0.38
0.36
0.37
025
030
032
0 18
025
034
0.17
0.37
0.48
021
007
083
061

Approved By
I A/102094

0707ISVGPJ2-TSobds I I/I

Date: H-

Data Vahdalcd-FiPA Uvcl
Quality by Design
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Sample Name

1
1
1
I
1
I1

EVS-NEP-TBT-4
EVS-NEP-TBT-5
EVS-NEP-TBT-7
EVS-NEP-TBT-8
EVS-NEP-TBT-9
EVS-NEP-TBT-10
EVS-NEP-TBT-11
EVS-NEP-TBT-12
EVS-NEP-TBT-13
EVS-NEP-TBT-14
EVS-NEP-TBT-15
EVS-NEP-TBT-17
EVS-NEP-TBT-18
EVS-NEP-TBT-19
EVS-NEP-TBT-20
EVS-NEP-TBT-22
EVS-NEP-TBT-23
EVS-NEP-TBT-25
EVS-NEP-TBT-26
EVS-NEP-TBT-27
EVS-NEP-TBT-28

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9807071
10/10/98
10/13/98
11/10/98
11/18/98

Lipids
Gravimetric

Units. Percent (%)
As Received Basis

Lab Code

K9807071-040
K9807071-041
K9807071-042
K9807071-043
K9807071-044
K9807071-045
K9807071-046
K9807071-047
K9807071-048
K9807071-049
K9807071-050
K9807071-051
K9807071-052
K9807071-053
K9807071-054
K9807071-055
K9807071-056
K9807071-057
K9807071-058
K9807071-059
K9807071-060

Result

0.88
1.05
0.74
1.04
1.24
124
1.02
0.89
0.93
1 14
1 20
1 17
103
0.87
0.96
1 11
1.02
1.01
079
1.07
1.19

IApproved By:
I A/102094

07071SVOPJ3-TSobds 11/18/98

Date:

Data Vaiidated-liPA Level I
Quality hv Design

'



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Lipids
Gravimetric

Units Percent (%)
As Received Basis

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 11/13/98
D ate An alyzed: 11/19/98

Sample Name

EVS-NEP-TBT-29
EVS-NEP-TBT-30
EVS-NEP-TBT-31
EVS-NEP-TBT-32
EVS-NEP-TBT-34
EVS-NEP-TBT-36
EVS-NEP-TBT-37
EVS-NEP-TBT-38
EVS-NEP-TBT-42
Repl-EVS-TBT-Nepthys Bkgd
Rep2-EVS-TBT-Nepthys Bkgd
Rep3-EVS-TBT-Nepthys Bkgd

Lab Code

K9807071-061
K9807071-062
K9807071-063
K9807071-064
K9807071-065
K9807071-066
K9807071-067
K9807071-068
K9807071-069
K9807071-070
K9807071-071
K9807071-072

Result

0.75
088
096
084
1.02
1 53
1.00
1 15
1 46
1 45
1 08
1 18

Approved By
I A/I 02094

07071 SVGPH-TSolids 11/20/98

Date.

Data Validatetl-EPA Level I ,
Quality by Design
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-bulyllm

Approved By
I S22/020597|)

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT BioaccumulaUon
Tissue

Service Request: K9807071
Date Collected: 8/26/98
D ate Received: 10/13/98

Butyltms

Repl-EVS-TBT-Macoma Bkgd
K9807071-001

Prep Analysis
Method Method MRL

Method Butyltms-GC 2

Units ug/Kg (ppb)
Basis Wet

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 11/3/98 11/6/98 ND

O;it.i V;jluUeil-l-:i>A Level 1
- by Des

Date

07071SVGI1J2 • I 1 I / I 7 W 8 OOOlY



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Butyllms

Sample Name
Lab Code
Test Notes

Rep2-EVS-TBT-Macoma Bkgd
K.9807071-002

Units ug/Kg (ppb)
Basis Wel

Analytc

Tn-n-butyltin

Prep
Method

Method

Analysis
Method

Butyltins-GC

MRL
Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 1 1/3/98 1 1/6/98 ND
'!•">
f

Approved By
IS22/020597p

Date u
0707ISVC;ltJ2 - 2 II /P/9K

o
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1
1̂

 Client:
• Project:

Sample Matrix:

1

i
Sample Name

I Lab Code
Test Notes

1
Analyte

§'
Tn-n-butyltm

1

i
i
i
i
i
i
i
i
( Approved By

IS22/020S97p

I 0707I.SVO 1112-1 l l ' l ' W k

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants Service Request:
TBT Bioaccumulation Date Collected:
Tissue Date Received:

Butyltins

Rep3-EVS-TBT-Macoma Bkgd Units'
K980707 1-003 Basis:

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed Result

Method Butyltms-GC 2 1 11/3/98 11/6/98 ND

I X i U i V.
Ouc

LAW Date U / / 1 fa %
1

oc

10/13/98

Result
Notes

i V.iluUeil-lil 'A Level I
Oual/iv h\ Design

I'dRC NO



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
T13T Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Butyllms

Sample Name
Lab Code
Test Notes

Rcp4-EVS-I~BT-Macoma Bkgd
K9807071-004

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep
Method

Method

Analysis
Method

Bulyltms-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/3/98 11/6/98 ND

Dal.t V, i l id . i l ed- l I 'A l . c v > _
Uualin hv Dc">/g/l

Approved By _____
IS22/020597p

0707ISVG 1 J J 2 4 I I / 1 7 / < J K
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1

Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-bulyltin

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Rep5-EVS-TBT-Macoma Bkgd
K9807071-005

Prep
Method

Method

Butyltins

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Analysis
Method MRL

Bulyltms-GC 2

Units ug/Kg (ppb)
Basis Wet

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/3/98 11/6/98 ND

iApproved By
IS22/020597p

••'M V''lKl..(cd-|..I'A Level
Quality by Design

Date

0 7 0 7 I S V G B J 2 - 5 11 /17/98 ooolfc



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code
Test Notes

EVS-Mac-TBT-2
K980707 1-006

Units ug/Kg (ppb)
Basis Wet

Analytc

Tn-n-butyllm

Prep Analysis
Method Method MRL

Method Butyltms-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/3/98 11/7/98 50

Approved By
IS22/020S97p

D . l l . l V . l l i i l . l l C l l - l 1'A I C \ c i i

Qualnv In- Design

Date LL / I

07071 SVO I1J2 -0 I I . ' I W K
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

I Tn-n-bulyltm

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

EVS-Mac-TBT-3
K9807071-007

Prep
Method

Method

Analysis
Method

Butyltms-GC

Butyltins

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

MRL

2

Units ug/Kg (ppb)
Basis Wet

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/3/98 11/7/98

l);iui V.ihdaled-N'A Level I
Quality bv Design
~

Approved By ____
1 S22/020597p

0707ISVGIU6- 7 M'17 /OX

Date

Page N<u
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code
Test Notes

EVS-Mac-TBT^l
K9807071-008

Units. ug/Kg(ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep Analysis
Method Method MRL

Method Butyltms-GC 20

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10 11/5/98 11/13/98 380- 37 (?

,-\

'-v

DaU ValiiUed-liPA Level I
Oualitv hv Design

Approved By ____
IS2J/020597p
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
1 Lab Code

Test Notes

i
Analyte

Tn-n-butyltin

1

I

1

1

1

1

1

1

i
8 Approved By

IS7.2/020597p

EVS-Mac-TBT-5 Units ug/Kg (ppb)
K9807071-009 Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltms-GC 2 1 11/3/98 11/7/98 14

Oal.i Vahd.-ilcil-hPA Level
Quality bv Design
~ 7> ' /Zfy&

i JU>C\V Date ^(Ol^/\ \

i 07071SVGHJ6-9 11/17/98



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
T13T Bioaccumulaiion
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code
Test Notes

EVS-Mac-TB T-7
K9807071-010

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyllin

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/3/98 11/7/98 10

Approved By

tii ViiluUed-hPA I cvcl I
(Jualitv bv

7? /7

Date k /nnj^
0 7 0 7 I S V G U J 6 . 10 I I / I 7 W K 000-21
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

ButyltmsI
Sample Name

I L a b Code
Test Notes

I
Analytc

• Tn-n-butyltin

i
i
i
i
i
i
i
i
i
§ Approved By

IS22/020597p

EVS-Mac-TBT-8 Units' ug/Kg(ppb)
K9807071-011 Basis' Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltms-GC 2 1 11/3/98 11/7/98 11

D.il . i ViiluUa.l-1 I'A l.c\d
Otialitv hv Design
7^ /z/^'fa

(^vvf Date u/nAxI I
0 7 0 7 I S V G U J f i - I I 11/17/98



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Dioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Butyltms

Sample Name EVS-Mac-TBT-9 Units ug/Kg(ppb)
Lab Code K9807071-012 Basis Wet
Test Notes

Prep Analysis Dilution Date Date Result
Analytc Method Method MRL Factor Extracted Analyzed Result Notes

Tn-n-butyltm Method Butyltms-GC 2 1 11/3/98 11/7/98 43

D.il.i Vdlul.ilo.l-1'l 'A Level
QualiIvhv Design
~

Approved By _________________________________L&Vr Date
\
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analytc

Tn-n-butyllin

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

liVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

EVS-Mac-TBT-10
K9807071-013

Prep
Method

Method

Units ug/Kg (ppb)
Basis Wet

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

11/3/98 11/7/98 11

Approved By _____
1S22/020597p

07071 SViillJO- II 11/17/98

Date

V;ilid;iled-M>A Level I
Quality hy Design
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TB1" Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-butyltm

EVS-Mac-TBT-11
K9807071-014

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL

2

Units ug/Kg (ppb)
Basis Wet

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/3/98 11/7/98

Approved By _____
IS22/020597p

0707ISVG Hn • M I I/IT"*
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-butyltin

Approved By
1 S2Z/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Bulyltins

EVS-Mac-TBT-12
K9807071-015

Prep
Method

Method

Analysis
Method MRL

Butyltms-GC 2

Units ug/Kg (ppb)
Basis Wet

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/3/98 11/7/98

Hii V;ilkl;Ued-l |>A Level i
Oiiiiln v bv /Jes

Date

07071SVG BIT- \"> I I / I7/9K



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K.9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Butyltms

Sample Name EVS-Mac-TBT-13 Units ug/Kg(ppb)
Lab Code K9807071-016 Basis Wet
Test Notes

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Tn-n-butyltin Method Buiyltms-GC 2 1 11/3/98 11/7/98 25

^

D.II.-I V.ilid.iled-H'A I ovel I
Oualnv hv Design

Approved By ____________________________________(/HyV Dale __U/
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TI3T Bioaccumulalion
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms1
Sample Name liVS-Mac-TBT-14

1 Lab Code K9807071-017
Test Notes

• Prep Analysis
Analytc Method Method MRL

• Tri-n-butyltin Method Bulyltms-GC 2

i
i
i
§
i
i
i
i
i
( Approved By

IS22/02059"p

cro'isvo IIP r n/n.">«

Units ug/Kg (ppb)
Basis Wet

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/3/98 11/7/98 17

Oudlnv bv Design

(AA- Date mnn$

Viff No

00028



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Bulyltms

Sample Name
Lab Code-
Test Notes

EVS-Mac-TBT-15
K9807071-018

Units ug/K.g (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep Analysis
Method Method MRL

Method Butyltms-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/3/98 11/7/98 15

Approved By
IS2I/020597p

O.ii.i V.ilidaled-LPA Level I
(Jimlily hy Design _^

Date U

07071 & V G D J 7 - 18 II / I7/9H
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Client:

1 Project:
Sample Matrix:

1

1
Sample Name

I Lab Code
Test Notes.

•
Analytc

fl Tn-n-butyltin

1

1

1

1

1

1

1

1

1

•
Approved By
1 S22/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Date Collected: 10/10/98
Tissue Date Received: 10/13/98

Butyllms

EVS-Mac-TBT-17 Units ug/Kg (ppb)
K9807071-019 Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltms-GC 2 1 11/3/98 11/7/98 4

Diila Vithclitted-liPA Level 1
Ouiiln\- hv Design
f^ /"^/M/fF

LAv^ Date L((n/6iy
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I

0701ISVO UJ7 - IV 11/17/98



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

HVS Environment Consultants
TIVI Bio;ic.c\imiilation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code
Test Noles

KVS-M<ie-l l3T-]8
K9807071-020

Units ug/Kg (pph)
Basis Wet

Analytc

Tn-n-butyltin

Prep
Method

Analysis
Method MRL

Method Butyltms-GC

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/3/98 11/7/98 13

IXil.i V;ilnl;,lcd-l I'A I cvul I

Approved By
IS22/020W7|)

Date Li 11
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Client:

•
Project:
Sample Matrix:

1

1
Sample Name

K Lab Code
Test Notes

•
™ Analyte

• Tn-n-butyltin

1

1

1

1

i
i
i
i
i
1 Approved By

ISJ2/020597p

0707ISVOBJI -21 11/nflS

1

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Date Collected: 10/10/98
Tissue Date Received: 10/13/98

Butyltms

EVS-Mac-TBT-19 Units ug/Kg (ppb)
K980707 1-021 Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltms-GC 2 1 11/5/98 11/11/98 99

Iteh V

duahty by Design

\jftj- Date ti/n/>\r
Page No

00032



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code
Test Notes

l-VS-Mac-TCr-20
K980707 1-022

Units ug/Kg (ppb)
Basis Wet

Analytc

Tn-n-butyltin

Prep
Method

Method

Analysis
Method

Butyllms-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/5/98 11/11/98 82

IXn.- i V,ilul.ued-l 1'A Level
Uucilitvhv Ih'Mgtl

Approved By
IS22/020597|)

lAvV Date 1 1 nlrf
ISVC; 111 I -72 I I / I W H Page Ni>

00033
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analytc

Tn-n-butyltin

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccurnulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

EVS-Mac-TBT-22
K9807071-023

Prep
Method

Method

Analysis
Method MRL

Butyltms-GC 20

Units: ug/Kg (ppb)
Basis Wet

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10 11/5/98 11/13/98 3+0- 3c?7

D.H.I Vjlulalcd-l PA Level !
Oualitvbv Design

~
Approved By ____
IS22/020597p
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Date IL
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Butyltins

Sample Name EVS-Mac-TBT-23 Units ug/Kg(ppb)
Lab Code K9807071-024 Basis Wet
Test Notes

Prep Analysis Dilution Date Date Result
Analytc Method Method MRL Factor Extracted Analyzed Result Notes

Tn-n-butyltm Method Butyltins-GC 2 1 11/5/98 11/11/98 65

Uula Valid.ilcd-LPA Level L
Quality hy Design

Approved By ___________________________________lAvV Date _Lt
IS1I/07.0S97P

0707|SVGflJI 2 1 I I M 7 / 9 K
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Client:
:• Project:

Sample Matrix:

Sample Name

I Lab Code
Test Notes

Analytc

Tn-n-butyltin

Approved By
IS22/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

IiVS Environment Consultants
TBT Bioaccumulauon
Tissue

Service Request: K.980707 1
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

EVS-Mac-TBT-25
K980707 1-025

Prep
Method

Method

Units ug/Kg (ppb)
Basis Wet

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 11/5/98 11/11/98 132

Data Vdlid;it«l-|;PA Level

Oualitv hv Design

Date U,m/«|?

0707ISVO IIJ1 2MI/ I7/W Pace No

00036



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name'
Lab Code
Test Notes

EVS-Mac-TBT-26
K9807071-026

Units ug/Kg (ppb)
Basis Wet

Analytc

Tn-n-butyllm

Prep Analysis
Method Method MRL

Method Butyltms-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

l 11/5/98 11/11/98 75

D.-il.i V,ilid;iled-H JA Level
Oualily hv Design

'

Approved By _____
IS22/020597P

0707ISVG U I 3 - 2 6 IUI7/98

Date: U/ H 4 K
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Client:
( Project:

Sample Matrix:

Sample Name
Lab Code:
Test Notes.

Analytc

Tn-n-butyltin

Approved By
IS22/020597|,

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
D ate Received: 10/13/98

Butyltms

EVS-Mac-TBT-27
K9807071-027

Prep
Method

Method

Units ug/Kg (ppb;
Basis Wet

Analysis
Method MRL

Bulyltms-GC 2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

11/5/98 11/11/98 52

I X i l i i Viilulalcd-lil 'A Level

Quality l>v Damg

~

iln
0707ISVGHB 27H/17/9K Page No

00038



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: liVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

BulylUns

Sample Name EVS-Mac-TBT-28 Units ug/Kg (ppb)
Lab Code K9807071-028 Basis Wet
Test Notes

Prep Analysis Dilution Date Date Result
Analytc Method Method MRL Factor Extracted Analyzed Result Notes

Tn-n-butyltm Method Butyltms-GC 2 1 11/5/98 11/11/98 145

Approved By __________________________________lAv> Dale _U
I S22/020S97p

Data Vahdated-1-PA Level 1
Ouahtv bv DeMgtl

~

07071 SVCJIIJ.1 2 K I I ' l 7 / 9 «



Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

I
I
I
I
I
I
I

Analytc

• Tn-n-butyltin

I

I

I

f

I

I

I

I

I

I
Approved By
IS22/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Bulyltins

EVS-Mac-TBT-29
K9807071-029

Prep
Method

Method

Units ug/Kg (ppb)
Basis Wet

Analysis
Method

13utyltins-GC

MRL

2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

11/5/98 11/11/98 51

Dalu Vdidutcd-hl'A Level
Quality hv

Date

07071 svr; nn 2<> i I / I T / O K Page No
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TEST Bioaccumulalion
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code
Test Notes

EVS-Mac-TBT-30
K9807071-030

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltm

Prep
Method

Method

Analysis
Method MRL

Butyltms-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/5/98 11/11/98 18

Approved By
IS22/020597|>

07071.WG nn- 30 n/

O.K., V.i lhbici l- l I'A / ,:vol
(hmliivbv Design
'

Dale

Page No

00041



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:I

I

I

I

I
Analytc

H Tn-n-butyltm

Sample Name
Lab Code
Test Notes

KVS Environment Consultants
1'BT Bioaccumulalion
Tissue

EVS-Mac-TBT-31
K.9807071-03!

Prep
Method

Method

Butyltms

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Analysis
Method MRL

Bulyltms-GC 2

Units ug/Kg (ppb)
Basis Wet

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/5/98 11/11/98 21

I

•
Approved By _

J>ma Vulidaied-l-PA Level I
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Date u
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00042



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code
Test Notes

EVS-Mac-TBT-32
K9807071-032

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/5/98 11/12/98 56

I X i l . i V.iiid.uol-U'A Leve
Oualnv hv Design
~

Approved By ____
IS22A>20597|i

01071SVO, HJ1- 12 lim/9K

Date
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1
— Client:
• Project:

Sample Matrix:

I

1
Sample Name

I Lab Code:
Test Notes

1
Analytc

fl Tn-n-butyltm

1

1

1

1

1

1

1

1

1

•
Approved By
IS22/020597p

__ 0707ISVG F U 4 - 33 11/17/98

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

JEVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Date Collected: 10/10/98
Tissue Date Received: 10/13/98

Butyltms

EVS-Mac-TBT-34 Units: ug/Kg(ppb)
K980707 1-033 Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltms-GC 2 1 11/5/98 11/12/98 14

Dala Validaled-L'PA Level 1
Quality by Design

72? /2-/2/r?£'

\JXVr- Date 1 1/ H <\y
\ ' v
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00044



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code
Test Notes

EVS-Mac-TBT-36
K9807071-034

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep Analysis
Method Method MRL

Method Butyltms-GC 20

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10 11/5/98 11/13/98 -266- ^ S3

Approved By
IS22/020597p

I X i U i V.ihiUed-hPA Level 1
y h\ De

Date
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Client:
Project:
Sample Matrix:

I

Sample Name
Lab Code
Test Notes

Analytc

Tn-n-butyltin

Approved By
IS22/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

liVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins

EVS-Mac-TBT-37
K9807071-035

Prep
Method

Method

Units ug/Kg (ppb)
Basis Wet

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 11/5/98 11/12/98 195

<!;< V;1Jida(cd-J.;pA Level I
Quality b\-Design

Date
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name.
Lab Code
Test Notes

EVS-Mac-TBT-38
K980707 1-036

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltm

Prep Analysis
Method Method MRL

Method Butyltms-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/5/98 11/12/98 94

Dal.i V;ilid;iU.d-l.l 'A Level 1
Ouahtv hv Des

Approved By _____
lSll/020597p

0707ISVCBH-:56 11/17/98

Date:



Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

I
I
I
I
I
I
I

Analyte

• Tn-n-butyltin

I

I

I

I

I

I

I

I

I

I

I

Approved By
1S22/020597|>

0707ISVGBJJ-37 I I i

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins

EVS-Mac-TBT-42
K9807071-037

Prep
Method

Method

Units. ug/Kg(ppb)
Basis Wet

Analysis
Method MRL

Butyltms-GC 2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 11/5/98 11/12/98 25

D.iUi V.iliiKiiod-1'.l'A Level 1
Quality bv
~

Date



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K.9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Butyltms

Sample Name EVS-NEP-TBT-2 Units ug/Kg(ppb)
Lab Code K9807071-038 Basis Wet
Test Notes

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Tn-n-butyltin Method Butyltms-GC 2 1 11/5/98 11/12/98 190

l);it;i V.-ilidalcJ-ri'A Level
Oiuilnv hv J.)e\tgn

7?
Approved By
IS22/020S97(>

Date _Ji

0 7 0 7 I S V G I 1 J 5 - 3 8 11/17/98



1
1
_ Client:
• Project:

Sample Matrix:

1

1
Sample Name'

I Lab Code.
Test Notes

1
Analyte

j| Tri-n-butyltin

1

1

1

1

1

1

1

1

1

1 Approved By
IS22/020597p

__ 07071 SVG BIS -39 I!/I7'9K

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Date Collected: 10/10/98
Tissue Date Received: 10/13/98

Butyltms

EVS-NEP-TBT-3 Units: ug/Kg(ppb)
K980707 1-039 Basis. Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltms-GC 2 1 11/5/98 11/12/98 131

D.-il.-i Viihdiilal-l.l'A Ixvc

^*%%>

lAvf Date Ull7((j)[

Page No

00050



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Butyltms

Sample Name'
Lab Code-
Test Notes

Rep4-EVS-TBT-Nepthys Bkgd
K9807071-073

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/13/98 11/19/98 ND

Approved By ____
!S21/020597p

07071SVGJJ3-73 II/2V98

Date



1
1
•

Client:
Project:
Sample Matrix:

1

1
_ Sample Name
• Lab Code.
~ Test Notes

1
Analytc

• Tri-n-butyllin

1

1

1

1

1

1

1

1

1

| Approved By
IS22/020597p

H 0707ISVG1J3- 74 linj/98

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Date Collected: 8/26/98
Tissue Date Received: 10/13/98

Butyltins

Rep5-EVS-TBT-Nepthys Bkgd Units ug/K.g (ppb)
K980707 1-074 Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltins-GC 2 1 11/13/98 11/19/98 ND

Dala Vahdalol-LPA Level
Quality by Design
<~r!P y~>/')//^Js'1H/ ///-*// SQ

lA>JU Date //>.»' />

Pagr Nnnoo»t>



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: NA
Date Received: NA

Butyltms

Sample Name.
Lab Code
Test Notes:

Method Blank
K981 103-MB

Units ug/Kg (ppb)
Basis Wet

Analytc

Tn-n-butyltm

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/3/98 11/6/98 ND

Data Validaifid-LPA Level 1
Quality by Design
~

Approved By: _____
IS22/020597p

07071SVGBJ2- MB 11/17/98

Date

00086
Page No



1
1
1 Client:

Project:
Sample Matrix:

1

1
Sample Name

I Lab Code.
Test Notes

1
Analyte

1 Tn-n-butyltin

1

1

1

1

1

1

1

1

1

( Approved By
1S2Z/020597

•• 0707ISVGBJI • MB 11/17/98

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Date Collected: NA
Tissue Date Received: NA

Butyltms

Method Blank Units ug/Kg (ppb)
K.98 11 05-MB Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltms-GC 20 10 11/5/98 11/11/98 ND

Data Vahdatixl-EPA Level
Oualitv by Design

Lf^c Date [tlfll'iX'
\ \

0008*7VI VI ̂  p,ge No



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: NA
Date Received: NA

Butyltins

Sample Name
Lab Code
Test Notes.

Method Blank
K.9S 1110-MB

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-bulyltiii

Prep
Method

Method

Analysis
Method

Butyl tnis-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/10/98 11/13/98 ND

Approved By _____
IS2Z/020597p

0707ISVG JGI - Mil I I ' I W X

Validalcd-hl'A Level I,
Outililv f>\ Di

"
Date



1
1
— Client:
• Project:

Sample Matrix:

1

1
Sample Name'

I Lab Code:
Test Notes

1
Analyte

• Tri-n-butyltin

1

1

1

1

1

1

1

1

1

1 Approved By
IS22/02059?!)

0707ISVG JJ1 • MB 1 1/20/W

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Date Collected: NA
Tissue Date Received: NA

Butyltms

Method Blank Units ug/Kg (ppb)
K98 111 3-MB Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltins-GC 2 1 11/13/98 11/18/98 ND

-

n,-.it;i Valiilaloil-ITA 1
Quality by DLJSI<

U*Vk Date liwkr
( (

004W
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• APPENDIX A

LABORATORY QA/QC RESULTS

I

I
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I
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I
I
I

I
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Duplicate Summary

Sample Name: EVS-Mac-TBT-15
Lab Code: K9807071-018
Test Notes'

Analytc

Solid, Total

Approved By. ___
DUP/052595

0707MCPJC1 -DUP 11/30/98

Prep
Method

NA

Analysis
Method

Freeze Dry

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Units: PERCENT
Basis: Wet

Duplicate
Sample Sample
Result Result

Relative
Percent

Average Difference
Result
Notes

147 148 14.8 <1

tl;. Valiihuod-I.-.PA Level 1
Design

Date- 000=1

PlgcNo



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Duplicate Summary
Total Metals

Service Request: K.9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Sample Name
Lab Code'
Test Notes'

EVS-Mac-TBT-15
K9807071-018

Units PERCENT
Basis' Wet

Analyte

Solid, Total

Prep
Method

NA

Analysis
Method

Freeze Dry

Sample
Result

147

Duplicate
Sample
Result

148

Relative
Percent Result

Average Difference Notes

148 <1

Approved By
DUP/052595

0707IICPJCI -DUP

Date IU-

oo'Pi



^S Fine 360-636-1 068 Voice 360-'

1

•
Client:
Project:
Sample Matrix:

1

1
Sample Name

I L a b Code
Test Notes

1
Analyte

• Sohd, Total

1

1

1

1

1

1

1

1

1

•
Approved By
DUP/052595

577-7222 To Julie Vrvelros Page 2 of 4 Tuesday. December 01 195

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants Service Request: K.9807071
TBT Bioaccumulation Date Collected: 8/26/98
Tissue Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicate Summary

EVS-Mac-TBT-15 Units PERCENT
K.9807071 -01 8 Basis Wet

Duplicate Relative
Prep Analysis Sample Sample Percent Result

Method Method Result Result Average Difference Notes

NA Freeze Dry 147 148 148 <1

Date



r
COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Duplicate Summary

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Sample Name:
Lab Code:
Test Notes-

EVS-Mac-TBT-26
K9807071-026

Units: PERCENT
Basis: Wet

Analytc

Solid, Total

Prep
Method

NA

Analysis
Method

Freeze Dry

Sample
Result

14.9

Duplicate
Sample
Result

147

Relative
Percent Result

Average Difference Notes

148 1

DaUi Validated-HPA Level I
Quality bv Design

Approved By: Date: ^
DUP/052S95

07071ICPJC3-DUP 11/30/98 PigeNo
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicate Summary'
Total Metals

Sample Name'
Lab Code
Test Notes:

Analytc

Solid, Total

EVS-Mac-TBT-26
K.9807071-026

Approved By:
DUW052595

07071ICPK:2-DUP 11/2/9X

Prep
Method

NA

Analysis
Method

Freeze Dry

Sample
Result

149

Units PERCEN'l
Basis Wet

Duplicate Relative
Sample Percent Result
Result Average Difference Notes

147 148

Per

Date



CAS Fax 360-636-1066 Voice 360-577-722? To Juhc Vh/clros Page 3 of 4 Tuesday December 01. 1998 8 2 9 5 4 A M

COLUMBL4. ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulauon
Sample Matrix: Tissue

Duplicate Summary

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Sample Name
Lab Code
Test Notes

EVS-Mac-TBT-26
K.9807071-026

Units PERCENT
Basis Wet

Analyte

Solid, Total

Prep
Method

NA

Analysis
Method

Freeze Dry

Duplicate Relative
Sample Sample Percent Result
Result Result Average Difference Notes

149 147 148 1

Approved By
DUP'052S95

Date

0707MCPJC4 -DUPC3) \2i\W
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Duplicate Summary

Sample Name:
Lab Code:
Test Notes.

EVS-Mac-TBT-37
K.9807071-035

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Units: PERCENT
Basis- Wet

Analyte

Solid, Total

Prep
Method

NA

Analysis
Method

Freeze Dry

Duplicate
Sample Sample
Result Result

Relative
Percent

Average Difference
Result
Notes

155 156 156 <1

l>.ilj Vjlidalod-liPA Level I
Onnliiy hv Desin

ooo °\

Approved By:
DUP/052595

0707IICPJC3-DUP 11/30/98

Date U



COLUMBIA ANALYTICAL SERVICES, INC.

QA7QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicate Summary
Total Metals

Sample Name EVS-Mac-TBT-37 Units PERCENT
Lab Code K9807071-035 Basis Wet
Test Notes

Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method Result Result Average Difference Notes

Solid, Total NA Freeze Dry 155 156 156 <1

Or /»**

Approved By: ________________________ <^1(—-__________ Date

07071ICIMCJ-UUP I1/2/9X



AS Fax 360-636-1068 Voice 160-577-7222 To Julle Vivclros Page < oM Tuesday. December 01. 1998 8 30 16 AM

COLUMBLV ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Duplicate Summary

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Sample Name
Lab Code
Test Notes

EVS-Mac-TBT-37
K.9807071-035

Units PERCENT
Basis Wet

Analyte

Solid, Total

Prep
Method

NA

Analysis
Method

Freeze Dry

Duplicate
Sample Sample
Result Result

155 156

Relative
Percent Result

Average Difference Notes

156 <1

Approved By Date

01011ICP 1C* -DUPrd) 12(1(9" P»r No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicate Summary

Sample Name EVS-NEP-TBT-38 Units: PERCENT
Lab Code K9807071-068 Basis' Wet
Test Notes

Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method Result Result Average Difference Notes

Solid, Total NA Freeze Dry 17.8 18.0 179 1

Data Validaied-EPA Level I
Ounlnv hv Design

'

Approved By _______________________________iKV Date:
DUP/052595

07071ICP IC4 - DUP I \iW9» P**e N0
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Duplicate Summary
Total Metals

Sample Name
Lab Code
Test Notes

EVS-NBP-TBT-38
K9807071-068

Analyte

Solid, Total

Prep
Method

NA

Analysis
Method

Freeze Dry

Units: PERCENT
Basis: Wet

Duplicate Relative
Sample Sample Percent Result
Result Result Average Difference Notes

178 180 179

/It -

Approved By
DUP/052595

0707I1CPJC4-DUP II/2/9K

Date
/

000^4



CAS Fax: 360-636-1066 Voice 360-577-7222 To Julle Vcveiros Page 1 of 4 Tuesday. December 01. 1998 8 2 8 4 0 A M

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Duplicate Summary

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: NA
Date Analyzed: 11/1/98

Sample Name
Lab Code
Test Notes

EVS-NEP-TBT-38
K9807071-068

Units PERCENT
Basis Wet

Analyte

Solid, Total

Prep
Method

NA

Analysis
Method

Freeze Dry

Duplicate
Sample Sample
Result Result

Relative
Percent Result

Average Difference Notes

178 180 179 1

Approved By
DUP/052595

Date
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COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

EVS Environment Consultants
T13T Biouccumulation
Tissue

Prep Method
Analysis Method

Method
Butyltms-GC

Sample Name

Repl-EVS-TBT-Macoma Bkgd
Rep2-EVS-TBT-Macoma Bkgd
Rep3-EVS-TBT-Macoma Bkgd
Rep4-EVS-TBT-Macoma Bkgd
Rep5-EVS-TBT-Macoma Bkgd
EVS-Mac-TBT-2
EVS-Mac-TBT-3
EVS-Mac-TBT-5
EVS-Mac-TBT-7
EVS-Mac-TBT-8
EVS-Mac-TBT-9
EVS-Mac-TBT-10
EVS-Mac-TBT-11
EVS-Mac-TBT-12
EVS-Mac-TBT-13
EVS-Mac-TBT-14
EVS-Mac-TBT-15
EVS-Mac-TBT-17
EVS-Mac-TBT-18
EVS-Mac-TBT-4
EVS-Mac-TBT-4
Lab Control Sample
Method Blank

Lab Code

K9807071-001
K9807071-002
K9807071-003
K9807071-004
K9807071-005
K9807071-006
K9807071-007
K9807071-009
K9807071-010
K9807071-011
K9807071-012
K9807071-013
K9807071-014
K9807071-015
K980707I-016
K9807071-017
K9807071-018
K9807071-019
K9807071-020
K.9807071-008MS
K9807071-008DMS
K.981103-LCS
K981103-MB

QA/QC Report

Service Request: K9807071
Date Collected: 8/26 - 10/10/98
Date Received: 10/13/98

Date Extracted: 11/3/98
Date Analyzed: 11/6-7/98

Surrogate Recover}' Summary
Butyltms

Test
Notes

Units PERCENT
Basis NA

P e r c e n t R e c o v e r y
Tn-n-propyltm Tn-n-pentyltin

CAS Acceptance Limits

Outside acceptance limits, sec case narrative

Approved By
SUK2/I I n<»7li

0 7 0 7 1 S V G I 1 J 2 . S U K 2 I I / 1 7 / 9 H

61
88
61
63
72
84
58
51
49
60
66
78
59
52
62
93
62
75
44
53
22
60
21

13-176

pate

67
87
66
56
65
61
41
47
47
52
41
60
57
60
64

66
53
62
40
44
26 A
49
43

32-167

D.ili. V.ihd.itod-1-PA Level I
Ouality bv Design
~ '

ooo'89&



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Prep Method
Analysis Method

Sample Name

EVS-Mac-TBT-4
EVS-Mac-TBT-19
EVS-Mac-TBT-20
EVS-Mac-TBT-22
EVS-Mac-TBT-23
EVS-Mac-TBT-25
EVS-Mac-TBT-26
EVS-Mac-TBT-27
EVS-Mac-TBT-28
EVS-Mac-TBT-29
EVS-Mac-TBT-30
EVS-Mac-TBT-31
EVS-Mac-TBT-32
EVS-Mac-TBT-34
EVS-Mac-TBT-36
EVS-Mac-TBT-37
EVS-Mac-TBT-38
EVS-Mac-TBT-42
EVS-NEP-TBT-2
EVS-NEP-TBT-3
EVS-Mac-TBT-25
EVS-Mac-TBT-25
Lab Control Sample
Method Blank

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Method
Butyltms-GC

Lab Code

K9807071-008
K.9807071-021
K.9807071-022
K9807071-023
K9807071-024
K9807071-025
K9807071-026
K9807071-027
K9807071-028
K9807071-029
K.9807071-030
K9807071-031
K9807071-032
K9807071-033
K9807071-034
K9807071-035
K.9807071-036
K9807071-037
K9807071-038
K9807071-039
K9807071-025MS
K9807071-025DMS
K.981105-LCS
K981105-MB

Surrogate Recovery Summary
Bulyltins

Service Request: K9807071
Date Collected: 10/10/98
D ate Received: 10/13/98

Date Extracted: 11/5/98
Date Analyzed: 1 l/l l - 13/98

Test
Notes

Units PERCENT
Basis1 NA

P e r c e n t R e c o v e r y
Tn-n-propyltin Tn-n-pentyltin

109
118
92

118
117
82
98
85

100
90
94
83
89
83
90
82

107
102
92

102
103
87
69
73

81
82
74
80
82
67
83
62
75
72
67
71

91
67
83
67
80
81

102
111
86
81
37
54

CAS Acceptance Limits 13-176 32-167

Approved By
SUR2/lll397p

0707ISVGBII -SUR2 I I / I 7 / 9 K

Dala Vahdaled-LU'A Level
Quality bv Design
~

(/\VV Date _\i 1-7^
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Client:
Project:
Sample Matrix:

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Prep Method.
Analysis Method'

Sample Name

EVS-NEP-TBT-4
EVS-NEP-TBT-5
EVS-NEP-TBT-7
EVS-NEP-TBT-8
EVS-NEP-TBT-9
EVS-NEP-TBT-10
EVS-NEP-TBT-11
EVS-NEP-TBT-12
EVS-NEP-TBT-13
EVS-NEP-TBT-14
EVS-NEP-TBT-15
EVS-NEP-TBT-17
EVS-NEP-TBT-18
EVS-NEP-TBT-19
EVS-NEP-TBT-20
EVS-NEP-TBT-22
EVS-NEP-TBT-23
EVS-NEP-TBT-25
EVS-NEP-TBT-26
EVS-NEP-TBT-27
EVS-NEP-TBT-28
EVS-NEP-TBT-12
EVS-NEP-TBT-12
Lab Control Sample
Method Blank

A

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 11/10/98
Date Analyzed: #NUMi

Surrogate Recovery Summary
Butyltms

Method
Butyltms-GC

Test
NotesLab Code

K9807071-040
K.9807071-041
K.9807071-042
K9 807071-04 3
K9807071-044
K.9807071-04 5
K9807071-046
K.9807071-047
K.9807071-048
K.9807071-049
K.9807071-050
K9807071-051
K9807071-052
K9807071-053
K9807071-054
K9807071-055
K.9807071-056
K.9807071-057
K.9807071-058
K9807071-059
K.9807071-060
K9807071-047MS
K9807071-047DMS
K981110-LCS
K.981110-MB

CAS Acceptance Limits

Outside acceptance limits, see case narrative

Units PERCENT
Basis NA

P e r c e n t R e c o v e r y
Tn-n-propyltm Tn-n-pentyltin

115
123
125
127
127
104
110
118
115
109
131
111
109
113
123
110
117
118
119
117
107
94

110
51

106

13-176

Date

85
108
93

100
94
87
97
92
95
94

100
89
87

103
101
88
91
87
89
89
80
84
81
11

108
A

32-167

Data Vahdated-L-PA Uvel
Quality by Design

SUR2/IU397|>
0707ISVG JGI - SUR2 11/I9 /9K PiwNp00097



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

Prep Method
Analysis Method

liVS Environment Consultants
1'BT BiouLcumulalion
Tissue

Method
Butyltins-GC

QA/QC Report

Surrogate Recovery Summary
Butyltms

Service Request: K.9807071
Date Collected: 8/26 - 10/10/98
Date Received: 10/13/98

Date Extracted: 1 1 / 1 3 / 9 8
Date Analyzed: 1 1 / 1 8 - 19/98

Units PERCENT
Basis' NA

Sample Name

EVS-NEP-TBT-29
EVS-NEP-TBT-30
EVS-NEP-TBT-31
EVS-NEP-TBT-32
EVS-NEP-TBT-34
EVS-NEP-TBT-36
EVS-NEP-TBT-37
EVS-NEP-TBT-38
EVS-NEP-TBT^t2
Rep 1 -EVS-TBT-Nepthys Bkgd
Rep2-EVS-TBT-Nepthys Bkgd
Rep3-EVS-TBT-Nepthys Bkgd
Rep4-EVS-TBT-Nepthys Bkgd
Rep5-EVS-TBT-Nepthys Bkgd
EVS-NEP-TBT-37
EVS-NEP-TBT-37
Lab Control Sample
Method Blank

Lab Code

K9 807071-061
K9807071-062
K9807071-063
K9807071-064
K9807071-065
K9807071-066
K9807071-067
K9807071-068
K9807071-069
K9807071-070
K9807071-071
K9807071-072
K980707I-073
K9807071-074
K9807071-067MS
K9807071-067DMS
K981113-LCS
K981113-MB

Test
Notes

P e r c e n t R e c o ve r y
rn-n-propyllin rn-n-pentyltin

105
141
119
112
130
1 1 5
123
145
118
1 1 9
127
123
117
1 1 7
200
107
65
102

99
113
113
105
117
97
98
114
104
114
117
107
1 1 5
117
X7
79
32
92

CAS Acceptance Limits 13-176 32-167

Approved By

0707ISVC, III - M J K 2 I I/20/9H

Dale U

D.H.: Vjhd.ilcd-l.l'A Level 1

Omililv hv

00098
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I

cI
I
I

Client:
reject:

Sample Matrix:

Sample Name

t &b Code-
"est Notes

I
eii
iiiiii
i
I

alytc

n-n-butyltin •

'Approved By.

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Date Extracted: 11/3/98
Date Analyzed: 11/7/98

EVS-Mac-TBT-4
K9807071-008MS,

Matrix Spike/Duplicate Matnx Spike Summary
Butyltms

K980707 1 -008DMS

Prep Analysis Spike Level Sample Spike Result
Method Method MRL MS DMS Result MS DMS

Units. ug/Kg (ppb)
Basis. Wet

P e r c e n t R e c o v e r y
CAS Relative

Acceptance Percent Result
MS DMS Limits Difference Notes

Method Butyltms-GC 2 50 50 380 81 101 NC NC 10-206

IJWV Date

Data Validated-EPA Level 1
Quality by Design

TV t*

DMS/020S97B707|SVGBJ2-DMS 11/17/98

1

P«geNo

00099



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code.
Test Notes

QA/QC Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

EVS-Mac-TBT-25
K9807071-025MS,

Matrix Spike/Duplicate Matrix Spike Summary
Butyltins

K9807071-025DMS

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 11/5/98
Date Analyzed: 11/11/98

Units- ug/Kg(ppb)
Basis. Wet

Analytc

Tn-n-butyltm

Prep
Method

P e r c e n t R e c o v e r y
CAS Relative

Analysis Spike Level Sample Spike Result Acceptance Percent Result
Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

Method Butyltms-GC 20 49 49 132 130 183 NC NC 10-206

V.ihdiled-U'A Level I
v Design

Approved By. Date
DMS/020597B707|SVG BJI - DMS 11/17/98 Pi«e No

n n l O O



I
I

Client:

Kreject:
ample Matrix:

I

I
Sample Name.

b Code
est Notes

I

c
I
1
I
I
I
i
i
i
i
i

Calyte

-n-butyltin

Approved By

i

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 11/10/98
Date Analyzed: 11/14/98

EVS-NEP-TBT-12
K9807071-047MS,

Matrix Spike/Duplicate Matrix Spike Summary
Butyltins

K9807071-047DMS
Units: ug/Kg(ppb)
Basis: Wet

Prep
Method

P e r c e n t R e c o v e r y
CAS Relative

Analysis Spike Level Sample Spike Result Acceptance Percent Result
Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

Method Butyltins-GC 2 88 130 71 151 178 91 82 10-206 10

Data Vahdated-EPA Level I
Quality by Design

'

• DMS 1 1/3IV98



Client:
Project-
Sample Matrix:

Sample Name
Lab Code
Test Notes

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

EVS-NEP-TBT-37
K9807071-067MS,

Matrix Spike/Duplicate Matrix Spike Summary
Butyltms

K9807071-067DMS

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 11/13/98
Date Analyzed: 11/18-19/98

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep
Method

P e r c e n t R e c o v e r y
CAS Relative

Analysis Spike Level Sample Spike Result Acceptance Percent Result
Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

Method Butyltms-GC 2 410 410 359 768 750 100 95 10-206

Approved By

Data Vahdated-lil'A Level I
Quality by Design

'

Date U

DMS/020597D7071SVG JJI DMS 11/20/9K

00102
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i
i
i
i
i
i

Client:
Project:
LCS Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-butyltin

— ' Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9807071
NA
NA
11/3/98
11/6/98

Laboratory Control Sample Summary
Butyltms

Lab Control Sample
K981103-LCS

Units ug/Kg (ppb)
EJasis. Wet

Prep
Method

Analysis
Method

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

Method Butyltms-GC 63 37 59 17-185

Data Valulnled-IIPA Level
Quality hy Design

~

Date tt Pu-i

LCS/080797p
07071SVGBJ2-LCS I1/I7/9H Page No

00103



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: NA
LCS Matrix: Tissue Date Received: NA

Date Extracted: 11/5/98
Date Analyzed: 11/11/98

Laboratory Control Sample Summary
Butyltms

Sample Name: Lab Control Sample Units ug/Kg (ppb)
Lab Code K981105-LCS Basis Wet
Test Notes

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

Analytc Method Method Value Result Recovery Limits Notes

Tn-n-butyltm Method Butyltms-GC 54 27 50 17-185

l);ila Validulcd-EPA Level
Quality by Design

Approved By _______________________________LAyV Date
LCS/080797p

0707ISVGBJI -LCS 11/17/98
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i
i
i
i
i
i
i
i
i
i
i
i
i
i

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Laboratory Control Sample Summary
Butyltins

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K981110-LCS

Service Request: K9807071
Date Collected: NA
Date Received: NA

Date Extracted: 11/10/98
Date Analyzed: 11/13/98

Units: ug/Kg(ppb)
Basis: Wet

Analyte

Tri-n-butyltm

Prep
Method

Analysis
Method

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

Method Butyltins-GC 50 14 28 17-185

IXiUi Vjilidated-LI'A Love]
Quality by Design

Approved By: _____
LCSA80T97p

07071SVG JGI - LCS II/XV98

Date:
I I

PtgcNo



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: NA
LCS Matrix: Tissue Date Received: NA

Date Extracted: 11/10/98
Date Analyzed: 11/13/98

Laboratory Control Sample Summary
Butyltins

Sample Name Lab Control Sample Units ug/Kg (ppb)
Lab Code K981110-LCS Basis: Dry
Test Notes:

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Tri-n-butyltin Method Butyltms-GC 50 14 28 17-185

Approved By. __________________________________(jPTW*r Date.
\ '

00105
LCS/OK0797|i

0707ISVOJGI - LCS 11/19/98
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,S Fax: 360-636-1066 Voice 360-577-7222 To Julic Vh/ieros Page 3 of 3 Monday. November 30.1998 10 46 31 AM

Client:
Project:
LCS Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Tn-n-butyltm

COLUMBIA. ANALYTICAL SERVICES, INC.

QA/QC Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Lab Control Sample
K981110-LCS
#REF'

Laboratory Control Sample Summary
Butyltms

Service Request: K.9807071
Date Collected: NA
Date Received: NA

Date Extracted: 11/10/98
Date Analyzed: 11/13/98

Units ug/Kg (ppb)
Basis Wet

Prep
Method

Method

Analysis
Method

Butvltins-GC

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

50 14 28 17-185

Approved By
LCSrt>80797j,

01071SVGJGI-LCS ll/30'98

Date

.«t No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K980707]
Project: TBT Bioaccumulation Date Collected: NA
LCS Matrix: Tissue Date Received: NA

Date Extracted: 11/13/98
Date Analyzed: 11/18/98

Laboratory Control Sample Summary
Buryltins

Sample Name Lab Control Sample Units ug/K.g (ppb)
Lab Code- K981113-LCS Basis Wet
Test Notes-

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Tn-n-butyltin Method Butyltins-GC 240 147 61 17-185

D;iUi Viilulalcd-HI'A Level
Quality by Design

'

Approved By ^________________________________*"\V Date-
I,CS/OK0797|)

07071SVC III - LCS, II/20/9K ?*& No



I
COLUMBIA ANALYTICAL SERVICES, INC.

I

I

I

I

I

I

QA/QC Report

^ Client: EVS Environment Consultants Service Request: K9807071
I Project: TBT Bioaccumulation Calibration Date: 9/17/98
• Date Analyzed: 1 1/6-7/9Date Analyzed: 11/6-7/98

I Continuing Calibration Verification (CCV) Summary
Butyltins

Units: ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent CCV4 Percent
Analytc Value Result Recovery Result Recover}' Result Recovery Result Recovery

Tri-n-butyltm 500 500 100 555 111 577 115 564 113

.
Quality bv Design

Approved By _________________________________l/^v Date
CCV 1-4/042795

07071SVG BJ2 • CCV 1-4 I l/20/S'S |>.ee No

00107



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Calibration Date: 9/17/98

Date Analyzed: 11/11-12/1998

Continuing Calibration Verification (CCV) Summary
Butyltms

Units ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent CCV4 Percent
Analyte Value Result Recovery Result Recovery Result Recovery Result Recovery

Tri-n-butyltm 500 583 117 578 116 547 109 568 114

Data Validalecl-Kl'A Level I
Quality by Design

Approved By ___________________________________(f^f Date. _
CCV I-4/04279S

0707ISVGBJI '-CV 1-4 II/20«K Page No

00108



I
COLUMBIA ANALYTICAL SERVICES, INC.

• QA/QC Report

I

I

I
I
I
I
I
I
I
I
I
I
I

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Calibration Date: 9/17/98

Date Analyzed: 11/13/98

1 Continuing Calibration Verification (CCV) Summary
Butyltms

Units ug/L (ppb)

True CCV1 Percent CCV2 Percent
Analyte Value Result Recovery Result Recovery

Tri-n-butyltm 500 596 119 598 120

Dald Validaled-hl'A Level
Quality by Design

Approved By __________________________________tAV^ Date. lip
CX'V 1-4/042795 ^

0 7 0 7 I S V G H J 1 - C C V I -4(DIL) 11/20/9H ' Rape No

00109



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K.9807071
Project: TBT Bioaccumulation Calibration Date: 9/17/98

Date Analyzed: 11/13-14/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Units: ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent CCV4 Percent
Analyte Value Result Recovery Result Recovery Result Recovery Result Recovery

Tn-n-butyltin 500 556 111 582 116 578 116 326 65

iUi VdhclalccJ-hPA l,e\
Oualitv bv Design~ '

Approved By. ________.____________________________\S\\r Date.
CCV 1-4/042795

07071SVG JG< - CCV l-i 1 1/20/98

00110



I
COLUMBIA ANALYTICAL SERVICES, INC.

• QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071

I Project: TBT Bioaccumulation Calibration Date: 9/17/98
Date Analyzed: 11/17/98

I Continuing Calibration Verification (CCV) Summary
Butyltins

Units: ug/L (ppb)

• Ti-ue CCV1 Percent CCV2 Percent
Analyte Value Result Recovery Result Recovery

Tri-n-butyltm 500 420 84 468 94

I

I

I

I

I

I

I

I

I

I
Data Validaled-EPA Level

• Quality bv Design

" '

Approved By _________________________________\_JKV Date
CCV l-V04279i

I 0707ISVO IC«-C_< 'V |.4(2) I1/70/9X Pa^e No

ooii i



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Calibration Date: 9/17/98

Date Analyzed: 11/18-19/98

Continuing Calibration Verification (CCV) Summary
Butyltins

Units- ug/L (ppb)

True CCV1 Percent CCV2 Percent CCV3 Percent CCV4 Percent
Analytc Value Result Recovery Result Recovery Result Recovery Result Recovery

Tn-n-bulyltm 500 531 106 545 109 570 114 569 114

l ) ; i l< i Valulaial-l'.l'A l.cvc
Quality by Design

Approved By ______________________________l^ft>< Date 1
CC:V 1-4/042795

0707isvc i jn -< : r :v i .4 H/20/9K 00112



I
COLUMBIA ANALYTICAL SERVICES, INC.

| QA/QC Report

•
Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Calibration Date: 9/17/98

Date Analyzed: 11/6-7/98

• Continuing Calibration Blank (CCB) Summary
Butyltins

_ Units ug/L(ppb)

I
CCB1 CCB2 CCB3 CCB4

Analyte MRL Result Result Result Result

Tri-n-butvltin 10 ND ND ND ' ND

aUi ValidaioJ-m-'A Level
Quality by Design

Approved By _________________________________ \ K\V Date. U|-&-^\ —— ———

00113

I&CCBMR1V120594

0707ISVGBJ2-CCBMRL(I ) 11/70/98 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation

Service Request: K9807071
Calibration Date: 9/17/98

Date Analyzed: 11/11-12/1998

Continuing Calibration Blank (CCB) Summary
Butyltms

Units: ug/L (ppb)

Analyte

Tn-n-butyltm

MRL

10

CCB1
Result

ND

CCB2
Result

ND

CCB3
Result

ND

CCB4
Result

ND

Approved By ______
liCCBMRL/120594

0707ISVG BJI - CCBMKL (I) 11/20/VX

Date

Uala Validalcd-1-PA Level I
Quality bv Design

-

Page No

00114



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation

Service Request: K9807071
Calibration Date: 9/17/98

Date Analyzed: 11/13/98

Continuing Calibration Blank (CCB) Summary
Butyltins

Units. ug/L (ppb)

Analytc

Tn-n-bulyltin

MRL

10

CCB1
Result

ND

CCB2
Result

ND

Approved By _______
IA.CCDMRIVI 20594

0707ISVGH1I -CCBMRL(DIL) 11/20/98

uality by Design

Date: \\ V

Page No

00115



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation

Service Request: K9807071
Calibration Date: 9/17/98

Date Analyzed: 11/13-14/98

Continuing Calibration Blank (CCB) Summary
ButylUns

Units: ug/L (ppb)

Analyte MRL
CCB1
Result

CCB2
Result

CCB3
Result

CCB4
Result

Tn-n-butyltm 10 ND ND ND ND

DUI.I Validaled-hPA Level I
Quality by Design

Approved By ______
[ACCBMRiyi 20594

0707ISVGKM-CCBMRI,(O 11/20/98

Date.
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I
I
I
I
I
I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

EVS Environment Consultants
TBT Bioaccumulation

Service Request: K9807071
Calibration Date: 9/17/98

Date Analyzed: 1 1/17/98

I Continuing Calibration Blank (CCB) Summary
Butyltins

Units: ug/L (ppb)

Analyte

Tn-n-butvllin

MRL

10

CCB1
Result

ND

CCB2
Result

ND

Data Validalccl-1-PAl.cvcll
Quality by Design

Approved By. _______
IACCBMRL/120594

0707ISVG JG4 - CCEWRI. (2) II/20/9R

Date: U/>?K V

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation

Service Request: K9807071
Calibration Date: 9/17/98

Date Analyzed: 11/18-19/98

Continuing Calibration Blank (CCB) Summary
Butyltins

Units: ug/L (ppb)

Analyte

Tri-n-butyltin

MRL

10

CCB1
Result

ND

CCB2
Result

ND

CCB3
Result

ND

CCB4
Result

ND

Dala Validaled-l-:i>A Level
Quality by Design

Approved By:
I&CCBMRL/I20594

Date.

0707ISVG JJ3 - CCRMRI. (I) IU20/98 oo its
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Pacific (Northwest Division
Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98382

Lab CfVS

Address lA-lS0 Oj t^

Attention LVWCYO. rvi>f , K(*«Tt"f'H
'

Observations, Instructions

Total No. of Containers

Shipment Method:
Special Requirements or Comments:

DISTRIBUTION-

1 . Provide white and yellow copies to the
Laboratory

2. Return pink copy to Project file or to
project manager.

3. Laboratory to return signed tfbije copy to
Battelle for project f^Q \ (j U



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins

Sample Name
Lab Code.
Test Notes

EVS-NEP-TBT-4
K9807071-040

Units: ug/Kg(ppb)
Basis- Wet

Analyte

Tn-n-butyltm

Prep
Method

Method

Analysis
Method MRL

Butyltms-GC 20

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

10 11/10/98 11/17/98 480-

IXita Viilidmecl-KPA Level I/
Quality h v

Approved By ____
Ii22/020597p

0707ISVGJGI - I 11/19/98

Date:

Page No

f\ f\ Ci
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code
Test Notes

Analyte

Tn-n-butyltin

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Sen-ice Request: K.980707I
Date Collected: 10/10/98
Date Received: 10/13/98

Butyllins

EVS-NEP-TBT-5
K9807071-041

Prep
Method

Method

Units ug/Kg (ppb)
Basis Wet

Analysis
Method

Butyltins-GC

MRL

2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 11/10/98 11/13/98 120

Level J
>h\> Design

Approved By _____
IS22/010}97p

07071 svc K;I 2 n mm

Date.

Page No

00052



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code.
Test Notes-

EVS-NEP-TBT-7
K9807071-042

Umts ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep Analysis
Method Method MRL

Method Butyltms-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/10/98 11/13/98 89

Approved By. ___
IS22/020597,)

07071 S V G J C I - 3 I I /

- ' l - i V;i l id; i lci l - l . l 'A |.ov

Quality b\•

'
Date.



Client:
Project:
Sample Matrix:

Test Notes

Analyte

Tn-n-butyltin

I
I
I
I
I

Sample Name:
• Lab Code:

I

I

I

I

I

I

I

I

I

I

I

Approved By.
IS22/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins

EVS-NEP-TBT-:
K9807071-043

Prep
Method

Method

Units: ug/Kg(ppb)
Basis: Wet

Analysis
Method MRL

Butyltms-GC 2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 11/10/98 11/13/98 104

D M ( , i V.i l i i l . iUxl-l . l 'A U\cl I
O mi 11 i\, hv Design
~

Date

0707ISVGJG1 -1 im<>/98



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins

Sample Name'
Lab Code
Test Notes

EVS-NEP-TBT-9
K9807071-044

Units ug/Kg (ppb)
Basis. Wet

Analyte

Tn-n-butyltm

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/10/98 11/13/98 130

Approved By
IS22/020597p

0707ISVG J G I - 5 I l / I

Quality hv Design
'

Date

Page No

00055
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Client:
Project:
Sample Matrix:

Sample Name:

I Lab Code:
Test Notes:

Analyte

Tn-n-butyllin

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

EVS-NEP-TBT-10
K9807071-045

Prep
Method

Method

Butyltins

Analysis
Method

Butyltins-GC

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

MRL

2

Units ug/Kg (ppb)
Basis Wet

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/10/98 11/13/98 77

Approved By
IS22/020597p

Quality hv Design

Date: \.(\

0107ISVCIGI -(,11/I9«8 oooP5ei>



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Enuronment Consultants Service Request: K9807071
Project: TBT Biojccumulauon Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Butyltms

Sample Name. EVS-NEP-TBT-11 Units- ug/Kg(ppb)
Lab Code K9807071-046 Basis Wet
Test Notes

Prep Analysis Dilution Date Date Result
Analytc Method Method MRL Factor Extracted Analyzed Result Notes

Tn-n-butyltm Method Butyltms-GC 2 1 11/10/98 11/13/98 54

iLi V.iln.l.-iicd-1-l'A Level
Quality hv Design
~ '

Approved By __________________________________lAy'T' Date.
IS22/020S91p

0707ISVGJG2- I I I Page No

0005V



Client:
Project:
Sample Matrix:

Sample Name.
Lab Code
Test Notes

Analytc

Tri-n-butvltin

Approved By
IS22/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TI3T Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Bulvllms

EVS-NEP-TBT-12
K.9807071-047

Prep
Method

Method

Units ug/Kg (ppb)
Basis Wet

Analysis
Method MRL

Bulyllins-GC 2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 11/10/98 11/13/98 71

l);il;i V;ilKl;ilcd-l-.PA Level
Quality by Design

Date

01(msV<,K;2 2 I 1 / I 9 / W I'apc Nn

00058



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins

Sample Name
Lab Code
Test Notes

EVS-NEP-TBT-13
K9807071-048

Uni t s ug/K.g(ppb)
Basis Wet

Analytc

Tn-n-butvltin

Prep Analysis
Method Method MRL

Method Butyltins-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/10/98 11/14/98 134

Approved By ___
1S22/020W7|>

07071 SVf i Ki2 Hl.'l1.'

Odla Validzitcd-l-.l'A Level
v hv Design

Pate



1
COLUMBIA ANALYTICAL SERVICES, INC.

• Analytical Report

Client: EVS Environment Consultants
• Project: TBT Bioaccumulation
™ Sample Matrix: Tissue

1
Butyltms

1
Sample Name EVS-NEP-TBT-14

1 Lab Code- K.9807071-049
Test Notes

• Prep Analysis Dilution Date
Analytc Method Method MKL Factor Extracted

• Tn-n-butyltin Method Butyltms-GC 2 1 11/10/98

1

1

1

1

1

1

1

1

1

•
Approved By. lAvV Date ll
IS22/020597!)

0707ISVC. 1 G 2 - 4 1 I / I9 /9B

1

Service Request:
Date Collected:
Date Received:

Units
Basis

Date
Analyzed Result

11/14/98 72

Data V

Q"

(<\lw

Result
Notes

Data Vahdiled-lil'A U-vcl
Quality by Design

I'dtic No

00060



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
T13T Biotn-Lumulalion
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butvltms

Sample Name
Lab Code
Test Notes

EVS-NEP-TBT-15
K9807071-050

Units ug/Kg (ppb)
Basis Wet

Analytc

Tri-n-butyltm

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL
Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/10/98 11/14/98 117

Approved By

l);i(;i Vahdalcd-l-.l'A Level
Quality hv Design

'

Date Ucj

00061



Client:
Project:
Sample Matrix:

I
I
I
I
I
I

Analytc

I Tn-n-butyltin

Sample Name.
Lab Code
Test Notes

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

EVS-NEP-TBT-17
K9807071-051

Prep
Method

Metliod

Butyltms

Scn'icc Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Analysis
Method MRL

Butyltms-GC 2

Uni ts ug/Kg (ppb)
Basis Wei

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/10/98 11/14/98 15

Approved By

IXi l ; i Viilidiiixl-hl'A Level I
Quality bv

'
Uy- Date H/(W4lf

0707ISVG J C I 2 - 6 I I / I 9 / 1 H P»|K No

00062



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

1EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyllms

Sample Name
Lab Code
Test Notes

EVS-NEP-TBT-18
K9807071-052

UlHtS ug/Kg (ppb)
Basis Wei

Analytc

Tn-n-butyltin

Prep Analysis
Method Method MRL

Method Butyltms-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/10/98 11/14/98 101

D.iU Vj]id;Ucd-i:i JA I cvcl I
Oualnv hv Design
~

Approved By ____
IS22/020597|>

0707ISVG im- I I1 / I9 /W

Date



Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Tesl Notes

I
I
I
I
I
I
I

Analyte

I Tri-n-butyltin

I

I

I

I

I

I

I

I

I

I

I

Approved By
IS22/020S97|)

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Sei-vice Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butvltins

EVS-NEP-TBT-19
K9807071-053

Prep
Method

Method

Units ug/K.g (ppb)
Basis Wet

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

11/10/98 11/14/98 92

'iUi Valid;ilod-l:PA Level 1
Oualitv by Design

I/VU Date

0707ISVG JG1 -2 I I / W Q X Tape No

00064



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Sen-ice Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butvltms

Sample Name
Lab Code
Test Notes

EVS-NEP-TBT-20
K9807071-054

Units ug/Kg (ppb)
Basis: Wet

Analyte

Tn-n-butyltin

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL
Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/10/98 11/14/98 70

Data Vahdaled-hl'A Uvel
Quality by Design

Approved By ____
I S22/020597|)

0 7 0 T I S V f r JG1 • X I I / I 9 / W

Date
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00065



Client:

1 Project:
Sample Matrix:

Sample Name.

I Lab Code
Test Notes

I
I
I
I
I
I
I

Analyte

I Tn-n-butyltin

I

I

I

I

I

I

I

I

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

ButyRins

EVS-NEP-TBT-22
K9807071-055

Prep
Method

Method

Units ug/Kg (ppb)
Basis Wet

Analysis
Method MRL

Bulyltms-GC 2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 11/10/98 11/14/98 232

'•tola Vdlidaicd-L|>A Level
Quality by Design

Approved By ____
IS22/020597|,

0707ISVC1 IC i l -4 I I / I 9 / 9 K

(Art Date
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Bulvltins

Sample Name
Lab Code
Test Notes

EVS-NEP-TBT-23
K.9807071-056

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep Analysis
Method Method MRL

Method Butyltins-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/10/98 11/14/98 77

Approved By Date

il;i V;ihddlcd-hIJA I.A.-VC!
Oualnv h v Design
~T?

0707I.Wfi JCi.l- S M/I9MI

00067



I
I

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:

1 Project:
Sample Matrix:

1

1
Sample Name

I Lab Code
Test Notes

|
Analytc

• Tn-n-butyltin

1

1

1

1

1

1

1

1

1

§ Approved By.
1 S22/02(W7|)

EVS Environment Consultants Service Request: K9807071
TI3T Bioaccumulation Date Collected: 10/10/98
Tissue Date Received: 10/13/98

Butyltins

EVS-NEP-TBT-25 Units: ug/Kg(ppb)
K9807071-057 Basis. Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyllins-GC 2 1 11/10/98 11/14/98 222

Data Validalcd-EPA Ix;vcl
Quality by Design

1 I '
l/iV" Date. LI / ( t l / < i < f\ rn

I 00068



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Butyltins

Sample Name: EVS-NEP-TBT-26 Units: ug/Kg(ppb)
Lab Code K9807071-058 Basis: Wet
Test Notes:

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Tn-n-butyltm Method Butyltins-GC 2 1 11/10/98 11/14/98 56

Data Validatcd-EPA Level
Quality b v Design

Approved By _________________________________IrVvV Date:
IS22/020S97p

07071SVGJO4- I I I / I 9 W 8
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I
I

Client:
Project:
Sample Matrix:

i

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyllms1
Sample Name

I L a b Code
Test Notes

1
Analytc

• Tn-n-butyltin

1

i
i
i
i
i
i
i
i
§ Approved By

IS22/020597p

EVS-NEP-TBT-27 Units ug/Kg (ppb)
K980707 1-059 Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analy/cd Result Notes

Method Bulyllins-GC 2 1 11/10/98 11/14/98 129

l);il;i Validiiled-hl'A Level
Quality hv Design

(AW Dale v( (q j <=, \^

0707ISVCilO4 oco'70



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Bulyltiris

Sample Name
Lab Code
Test Notes

EVS-NEP-TBT-28
K9807071-060

Units
Basis

ug/Kg (ppb)
Wet

Analytc

Tn-n-butyltin

Prep Analysis
Method Method MRL

Method Butyllins-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/10/98 11/14/98 197

Approved By ____
IS22/020S47p

07071 SVG )<;•!- 3 I I / I W W

•";< v<lild;i(cd.,,PA

Date



• COLUMBIA ANALYTICAL SERVICES, INC.

fl Analytical Report

Client: EVS Environment Consultants

1Project: TBT Bioaccumulation
Sample Matrix: Tissue

|
Bulyltins

I
Sample Name EVS-NEP-TBT-29

_ Lab Code K9807071-061
1 Test Notes

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Units. ug/Kg (ppb)
Basis Wet

I prcp Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

• Tn-n-butyltin Method Butyltins-GC 2 1 11/13/98

1

1

1

1

I

1

1

1

1
_ Approved By UYOf Date 1 1
• IS22/020597|>

OV07ISVG1JI -61 11/20/98

1

11/18/98 58

Data Vahdatcd-EPA Level 1
Oualnv hv Design

I2?' /?•/*.//*%'

W<\/
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Page No

00072



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltins

Sample Name
Lab Code
Test Notes.

EVS-NEP-TBT-30
K9807071-062

Units ug/Kg(ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/13/98 11/18/98 114

Approved By

I X l l . l V.l l ld.l lod-1 PA I . C \ C 1

Oualiiy h

Date.

0707ISVG JJI .62 I1/20/9B PlRC No

00073
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analytc

Tn-n-bulyltin

I
I
I
I
I
I
I
I
I
I
I

Approved By
IS22/020V>7|>

07071XVG Ul .

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

EVS-NEP-TBT-31
K.9807071-063

Prep
Method

Method

Units. ug/Kg (ppb)
Basis Wet

Analysis
Method

Butyltins-GC

MRL
Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

11/13/98 11/18/98 118

OaUi Vahdaled-1-TA Level
Ounlilv b\'l)c.MgH

Date ll

Paye No

00074



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

Sample Name
Lab Code
Test Nolcs

EVS-NEP-TBT-32
K9807071-064

Units ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep
Method

Method

Analysis
Method

Butyltms-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/13/98 11/18/98 66

Approved By

I'A |.CVC| ,

Oualitv by Design
'

Date

07071 SVO II I -64 II /20/9X

00075



Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

I
I
I
I
I
I
I

Analytc

• Tn-n-butyltin

I

I

I

I

I

I

I

I

I

I

I

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Butyltms

EVS-NEP-TBT-34
K9807071-065

Prep
Method

Method

Units ug/Kg (ppb)
Basis Wet

Analysis
Method MRL

Butyltms-GC 2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 11/13/98 11/18/98 66

Date

Dala Vahdaled-l-.I'A Uvcl I
Quality hv Design

0701ISVC. JJI -65 I1/20/9X Raise No

00076



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
D ate Collected: 10/10/98
Date Received: 10/13/98

Butyllms

Sample Name.
Lab Code
Test Noles

EVS-NEP-TBT-36
K9807071-066

Units. ug/Kg (ppb)
Basis Wet

Analyte

Tn-n-butyltin

Prep
Method

Method

Analysis
Method MRL

Butyltins-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/13/98 11/18/98 215

Approved By
IS22/020597|>

n,! v.iiKi.iiod-i-.rA i,c\oi
Oi<filii\ h\- Design

/-^iX
70

Date

000^77



1
1
— Client:
• Project:

Sample Matrix:

1

1
Sample Name

I Lab Code
Test Notes

1
Analytc

H Tri-n-butyltin

1

1

1

1

1

1

1

1

1

•
Approved By
IS22/020591|>

070TISVG J I 7 - 6 T II/20/W

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants Service Request: K9807071
TBT Bioaixumulation Date Collected: 10/10/98
Tissue Date Received: 10/13/98

Butyltms

EVS-NEP-TBT-37 Units ug/Kg (ppb)
K.980707 1-067 Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Bulyltms-GC 2 1 11/13/98 11/18/98 359

Data Vahdated-F.PA l,e\
Quality by Desigr,

rv afrfr/

L/^" Date l<7 W^K"
'

OOlTTS



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Butyltins

Sample Name EVS-NEP-TBT-38 Units' ug/Kg(ppb)
Lab Code: K9807071-068 Basis Wet
Test Notes:

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes

Tn-n-bulyltm Method Butyltins-GC 2 1 11/13/98 11/19/98 192

Data Valiclated-l.PA Level I
Quality by Design

Approved By ^______________________________IflrO- Date
IS32/020597p

0707ISVGJJ2-68 11/23/98



I
I

COLUMBIA ANALYTICAL SERVICES, CVC.

Analytical Report

1 Client:
Project:
Sample Matrix:

1

1
Sample Name-

I L a b Code
Test Notes

i
Analyte

• Tri-n-butyltin

1

1

1

1

1

1

1

1

1

• Approved By
IS22/020597p

H 07071SVGJJ2-69 II/7V98

EVS Environment Consultants Service Request: K9807071
TBT Bioaccumulation Date Collected: 10/10/98
Tissue Date Received: 10/13/98

Butyltms

EVS-NEP-TB'M2 Units ug/Kg (ppb)
K980707 1-069 Basis Wet

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

Method Butyltms-GC 2 1 11/13/98 11/19/98 90

L>K-l Date. (l /zt/~><f
1 i

0 0 08&^



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Butyltins

Sample Name
Lab Code
Test Notes

Rcpl-EVS-TBT-Ncpthys Bkgd
K9807071-070

Units ug/Kg (ppb)
Basis Wet

Analytc

Tn-n-butyltin

Prep
Method

Method

Analysis
Method

Butyltins-GC

MRL

2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/13/98 11/19/98 ND

Approved By
IS22/020597p

Data Validated-KlW Love
Quality hy Design

Dale i^A^

0 7 0 7 I S V G J J 2 - 7 0 I I / 2 V 9 K PajicNp
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I

Client:
Project:
Sample Matrix:

Sample Name
Lab Code'
Test Notes

Analytc

Tn-n-butyltin

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Rcp2-EVS-TBT-Nepthys Bkgd
K9807071-071

Prep
Method

Method

Analysis
Method

Butyltms-GC

Bulyltms

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

MRL

2

Units ug/Kg (ppb)
Basis Wet

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 11/13/98 11/19/98 ND

Approved By ____
IS22/020597p

0707ISVGJJ2-71 I1/2V98

Date

D;il;i Validatcd-EPA Level
Oualiiv hv Design

•ia

ooow



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Service Request: K.9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Butyltms

Sample Name:
Lab Code:
Test Notes-

Rep3-EVS-TBT-Nepthys Bkgd
K9807071-072

Units. ug/Kg(ppb)
Basis' Wet

Analyte

Tri-n-butyltm

Prep
Method

Method

Analysis
Method MRL

Butyltms-GC 2

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

11/13/98 11/19/98 ND

Approved By:
IS22AHO»7p

D.U.I ViiliJjled-U'A Level
Qualitv bv Design

'

.Av- Date: A A. ? A

07071SVGJJ3-72 11/23/98 00-6*3
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1
COLUMBIA ANALYTICAL SERVICES, INC.

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Sample Name

Repl-EVS-TBT-Macoma Bkgd
Rep2-EVS-TBT-Macoma Bkgd
Rep3-EVS-TBT-Macoma Bkgd
Rep4-EVS-TBT-Macoma Bkgd
Rep5-EVS-TBT-Macoma Bkgd
EVS-Mac-TBT-2
EVS-Mac-TBT-3
EVS-Mac-TBT-4
EVS-Mac-TBT-5
EVS-Mac-TBT-7
EVS-Mac-TBT-8
EVS-Mac-TBT-9
EVS-Mac-TBT-10
EVS-Mac-TBT-11
EVS-Mac-TBT-12
EVS-Mac-TBT-13
EVS-Mac-TBT-14
EVS-Mac-TBT-15
EVS-Mac-TBT-17
EVS-Mac-TBT-18
EVS-Mac-TBT-19
EVS-Mac-TBT-20

Approved By.
1 A/I 02094

07071 SVO PI2 • TSollds 1 2/9/93

Analytical Report

Lipids
Bligh & Dyer

Units: Percent (%)
As Received Basis

Lab Code

K980707 1-001
K9807071-002
K980707 1-003
K980707 1-004
K980707 1-005
K980707 1-006
K980707 1-007
K980707 1-008
K980707 1-009
K9807071-010
K9807071-011
K9807071-012
K9807071-013
K9807071-014
K9807071-015
K9807071-016
K9807071-017
K9807071-018
K9807071-019
K980707 1-020
K980707 1-021
K980707 1-022

'rV*

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Result

0.77
0.81
0.75
0.77
0.77
0.65
0.55
0.61
062
0.60
076
0.81
0.67
0.72
0.41
071
1-12
0.70
0.68
066
068
061

Data Validated-liPA Level I
Qua It tv bv Design

1P &/1/W

) )Date. l*fl /S* O 0 f t . , 3

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

EVS Environment Consultants
TBT Bioaccumulation
Tissue

Analytical Report

Lipids
Bligh & Dyer

Units Percent (%)
As Received Basis

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Sample Name

EVS-Mac-
EVS-Mac-
EYS-Mac-
EVS-Mac-
EVS-Mac.
EVS-Mac.
EVS-Mac-
EVS-Mac-
EVS-Mac-
EVS-Mac.
EVS-Mac-
EVS-Mac.
EVS-Mac-
EVS-Mac-
EVS-Mac-
EVS-NEP
EVS-NEP
EVS-NEP
EVS-NEP
EVS-NEP
EVS-NEP
EVS-NEP

•TBT-22
•TBT-23
•TBT-25
•TBT-26
•TBT-27
•TBT-28
•TBT-29
•TBT-30
•TBT-31
•TBT-32
•TBT-34
•TBT-36
•TBT-37
•TBT-38
•TBT-42
'-TBT-2
'-TBT-3
'-TBT-4
'-TBT-5
•TBT-7
•TBT-8
'-TBT-9

Lab Code

K9807071-023
K9807071-024
K9807071-025
K9807071-026
K9807071-027
K9807071-028
K9807071-029
K9807071-030
K9807071-031
K9807071-032
K9807071-033
K9807071-034
K9807071-035
K9807071-036
K9807071-037
K9807071-038
K9807071-039
K9807071-040
K9807071-041
K9807071-042
K9807071-043
K9807071-044

Result

0.54
0.72
0.68
0.65
0.44
0.52
0.72
0.69
0.66
073
071
067
0.68
0.81
0.55
1.09
0.85
094
107
1 15
1 15
1.16

Approved By. Date

y Validated-!- I'A Uvcl 1
Quality hy Design

000 , -4
Page No



1
1
1 Client:

Project:
Sample Matrix:

I
I
I
I

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EVS Environment Consultants
TBT Elioaccumulation
Tissue

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9807071
10/10/98
10/13/98
12/7/98
12/8/98

Lipids
Bligh & Dyer

Units' Percent (%)
As Received Basis

1

1

1

1

1

1

1

1

1

1

1

1

Sample Name

EVS-NEP-TBT-10
EVS-NEP-TBT-11
EVS-NEP-TBT-12
EVS-NEP-TBT-13
EVS-NEP-TBT-14
EVS-NEP-TBT-15
EVS-NEP-TBT-17
EVS-NEP-TBT-18
EVS-NEP-TBT-19
EVS-NEP-TBT-20
EVS-NEP-TBT-22
EVS-NEP-TBT-23
EVS-NEP-TBT-25
EVS-NEP-TBT-26
EVS-NEP-TBT-27
EVS-NEP-TBT-28
EVS-NEP-TBT-29
EVS-NEP-TBT-30
EVS-NEP-TBT-3 1
EVS-NEP-TBT-32
EVS-NEP-TBT-34
EVS-NEP-TBT-36

Approved By
1 A/ 102094

07071SVOPJ4-TSoljds I2/9/9H

Lab Code

K980707 1-045
K980707 1-046
K980707 1-047
K980707 1-048
K980707 1-049
K980707 1-050
K980707 1-051
K980707 1-052
K980707 1-053
K9807071-054
K9807071-055
K980707 1-056
K980707 1-057
K980707 1-058
K980707 1-059
K980707 1-060
K980707 1-061
K980707 1-062
K980707 1-063
K980707 1-064
K980707 1-065
K980707 1-066

LPNJ^ Date

Result

1 13
1 29
237
1.15
1 . 1 3
1 40
1 12
1.07
I 06
102
098
1 27
1 12
I 14
1.27
1 18
083
1.14
071
070
070
095

Data Validated-d'A Level
Quality bv Design

0 0 0 ^ 5
Page No



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Lipids
Bligh & Dyer

Units: Percent (%)
As Received Basis

Sample Name Lab Code Result

EVS-NEP-TBT-37 K9807071-067 087
EVS-NEP-TBT-38 K9807071-068 1.06
EVS-NEP-TBT-42 K9807071-069 1.03
Rep2-EVS-TBT-Nepthys Bkgd K9807071-071 1.24

Data Validalcd-LPA Uvcl 1
Quality by Design

Approved By. _________________________________ W->^- Date: I M^ n Y
I'

. n . «
f ) { i ' ' t ' bv ~ ••' •I A/102094

0707ISVGPJ5-TS<jlids 12/9/98 P«ge No
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Duplicate Summary
Lipids

Bligh & Dyer
Units: Percent (%)
As Received Basis

Sample Name:
Lab Code:

Analyte

Lipids

Repl-EVS-TBT-Macoma Bkgd
K9807071-001DUP

Sample
Result

0.77

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Duplicate
Sample
Result

0.68

Average

0.72

Relative
Percent

Difference

12

Data Vahckted-liPA Level
Quality by Design

Approved By ___
DUPIS/102194

0707lSVGPJ2-dup I2W98

Ofru- Datc 0 0 'J o 7
Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Duplicate Summary
Lipids

Bligh & Dyer
Units. Percent (%)
As Received Basis

Service Request: K9807071
Date Collected: 8/26/98
Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Sample Name:
Lab Code.

Analyte

Lipids

EVS-Mac-TBT-9
K980707-012DUP

Sample
Result

081

Duplicate
Sample
Result

0.76

Average

0785

Relative
Percent

Difference

Data VuliJalctl-lU'A Level I
Quality by Design

~

Approved By
DUPIS/102194

0707ISVG PI2 - dup (2) 12/9/98

Date 00'!' 8
ane No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulalion
Sample Matrix: Tissue

Duplicate Summary
Lipids

Bligh & Dyer
Units: Percent (%)
As Received Basis

Sample Name.
Lab Code:

Analytc

Lipids

EVS-Mac-TBT-22
K9807071-023DUP

Sample
Result

054

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Duplicate
Sample
Result

0.60

Average

0.57

Relative
Percent

Difference

11

Data Validaled-EPA Level I
Quality bv Design

'
Approved By: ___
DUPIS/102194

07071 SVGPJS-dup I1W98

JA\<t- Date
/ / G Q O . ' 9

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Duplicate Summary
Lipids

Bhgh & Dyer
Units Percent (%)
As Received Basis

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Sample Name.
Lab Code:

Analytc

Lipids

EVS-Mac-TBT-31
K9807071-031DUP

Sample
Result

066

Duplicate
Sample
Result

0.67

Average

0665

Relative
Percent

Difference

Data Vahdatcd-liPA l,cvcl 1
Qualitv hv Design

Approved By
DUPIS/102194

07071SVGPJ3-dup(2) I2/9/9B

Date 00010
P>i;e No



I
I
I
I
I
I
I
I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Duplicate Summary
Lipids

Bligh & Dyer
Units: Percent (%)
As Received Basis

Sample Name. EVS-NEP-TBT-10
Lab Code- K9807071-045DUP

Duplicate Relative
Sample Sample Percent

Analyte Result Result Average Difference

Lipids 1.13 1.19 1 16 5

itii Validaled-l-iPA Level I
Quality hv De

7

Approved By ______________________________ ^vf Date />/<T If^f 0 0 'J 1 1
DUP1SA02I94 ' /

07071SVGPJ4-dup I2/9/9R P«Bs No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants
Project: TBT Bioaccumulation
Sample Matrix: Tissue

Duplicate Summary
Lipids

Bligh & Dyer
Units Percent (%)
As Received Basis

Service Request: K9807071
Date Collected: 10/10/98
Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Sample Name
Lab Code:

Analytc

Lipids

EVS-NEP-TBT-15
K9807071-050DUP

Sample
Result

140

Duplicate
Sample
Result

1.13

Average

1.265

Relative
Percent

Difference

21

Data Vahdatcd-EPA Level I
Oualitv by Design

Approved By: Date (. O O M 1 2
DUPIS/102194

0707ISVGPJ4-dup(2) 12/9/98 Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EVS Environment Consultants Service Request: K9807071
Project: TBT Bioaccumulation Date Collected: 10/10/98
Sample Matrix: Tissue Date Received: 10/13/98

Date Extracted: 12/7/98
Date Analyzed: 12/8/98

Duplicate Summary
Lipids

Bligh & Dyer
Units: Percent (%)
As Received Basis

Sample Name: EVS-NEP-TBT-38
Lab Code: K9807071-068DUP

Duplicate Relative
Sample Sample Percent

Analyte Result Result Average Difference

Lipids 1.06 0.95 1.005 11

Data Validated-EPA Level I
Quality by Design

72?

Approved By _______________________________(AM Date: /2-A f^jf 00013
DUP1S/I02194 «

07071SVGPJ5-dup 12/9/98 PigeNo
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J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation

Quality By Design Sampling Dates: July 15-28, 1998
Page 1

Table of Contents

This data validation report consists of the following stand alone sections, each of which is
formatted to follow Functional Guidelines but which also include subsections discussing QBD
contacts with the laboratory, other comments, and a summary table of data qualifiers.

Page No.
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B. Chain-of-Custody and Sample Receipt......................................................................10
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Quality By Design

J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation

Sampling Dates: July 15-28, 1998
Page 2

A. Introduction

Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with QBD Proposal No. 118 and EVS
Purchase Order No. 97716.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1. By the laboratory prior to receipt by the reviewer;
2. Because of laboratory deviation from the designated method;
3. Because the data may not meet the criteria listed in the reference above; or
4. By the professional judgment of the reviewer.

The data set consists of seven data packages with a total of 1,206 pages from Columbia
Analytical Services, Inc. in Kelso, Washington and contains data for the samples shown in Table
1.

Table 1: Sample Identification and Analysis

Sample Identification
TBT-01-S

TBT-02-S

TBT-35-S

TBT-03-S

TBT-04-S

TBT-05-S

TBT-06-S

TBT-07-S

TBT-36-S

TBT-07-FB

TBT-07-CB

Laboratory Identification
K9804715-OOI

K9804715-002

K98047 15-003

K98047 15-004

K98047 15-005

K98047 15-006

K98047 15-007

K98047 15-008

K98047 15-009

K9804715-010

K980471 5-011

TOC

X

X

X

X

X

X

X

X

X

DOC TBT
X

X

X

X

X

X

X

X

X

X

X



Quality By Design

J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation

Sampling Dates: July 15-28, 1998
Page 3

Sample Identification
TBT-08-S

TBT-09-S

TBT-01-PD

98626

TBT-02-PT

TBT-36-PD

TBT-35-PD

TBT-35-PD

TBT-08-PT

TBT-02-PD

TBT-08-PD

TBT-35-PT

TBT-01-PT

TBT-36-PT

TBT-03-PD

TBT-05-PD

TBT-04-PD

TBT-05-PT

TBT-04-PT

TBT-03-PT

TBT-06-PT

TBT-06-PD

TBT-07-PT

TBT-07-PD

TBT-09-PT

TBT-09-PD

TBT-10-PT

TBT-10-PD

TBT-10-S

TBT-ll-S

Laboratory Identification
K9804715-012

K9804715-013

K9804760-001

K9804760-002

K9804760-003

K9804760-004

K9804760-005

K9804760-005

K9804760-006

K9804760-007

K9804760-008

K9804760-009

K9804760-010

K9804760-011

K9804760-012

K9804760-013

K9804760-014

K9804760-015

K9804760-016

K9804760-017

K9804760-018

K9804760-019

K9804760-020

K9804760-021

K9804760-022

K9804760-023

K9804 760-024

K9804760-025

K980476 1-001

K980476 1-002

TOC

X

X

X

X

DOC TBT

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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vf Quality By Design

J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation

Sampling Dates: July 15-28, 1998
Page 4

Sample Identification

TBT-12-S

TBT-13-S

TBT-14-S

TBT-37-S

TBT-15-S

TBT-16-S

TBT-17-S

TBT-18-S

TBT-19-S

TBT-20-S

TBT-32-S

TBT-21-S

TBT-22-S

TBT-23-S

TBT-24-S

TBT-25-S

TBT-25-CB

TBT-26-S

TBT-27-S

TBT-28-S

TBT-38-S

TBT-34-S

TBT-31-S

TBT-33-S

TBT-29-S

TBT-30-S

TBT-11-PT

TBT-11-PD

TBT-12-PT

TBT-12-PD

Laboratory Identification

K9804761-003

K980476 1-004

K980476 1-005

K980476 1-006

K980476 1-007

K9804761-008

K9804761-009

K9804761-010

K9804761-011

K9804761-012

K9804795- 012

K9804795-001

K9804795-002

K9804795-003

K9804795-004

K9804795-005

K9804795-006

K9804795-007

K9804795-008

K9804795-009

K9804795-010

K9804795-011

K9804795-013

K9804795-014

K9804795-015

K9804795-016

K9804815-001

K98048 15-002

K98048 15-003

K98048 15-004

TOC

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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X

DOC TBT
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Sample Identification
TBT-13-PT

TBT-13-PD

TBT-14-PT

TBT-14-PD

TBT-37-PT

TBT-37-PD

TBT-21-PT

TBT-21-PD

TBT-22-PT

TBT-22-PD

TBT-23-PT

TBT-23-PD

TBT-24-PT

TBT-24-PD

TBT-25-PT

TBT-25-PD

TBT-26-PT

TBT-26-PD

TBT-27-PT

TBT-27-PD

TBT-28-PT

TBT-28-PD

TBT-34-PT

TBT-34-PD

TBT-32-PT

TBT-32-PD

TBT-31-PT '

TBT-31-PD

TBT-33-PT

TBT-33-PD

Laboratory Identification
K98048 15-005

K98048 15-006

K9804815-007

K.98048 15-008

K98048 15-009

K9804815-010

K98048 15-023

K98048 15-024

K98048 15-025

K98048 15-026

K98048 15-027

K98048 15-028

K9804815-029

K98048 15-030

K98048 15-031

K98048 15-032

K98048 15-033

K98048 15-034

K98048 15-035

K9804815-036

K9804815-037

K98048 15-038

K98048 15-039

K98048 15-040

K9804815-041

K9804815-042

K98048 15-043

K98048 15-044

K98048 15-045

K98048 15-046

TOC DOC TBT

X

' X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Sample Identification

TBT-29-PT

TBT-29-PD

TBT-30-PT

TBT-30-PD

TBT-33-PT

TBT-38-PD

TBT-LCS-PT

TBT-LCS-PD

TBT-01-TOC

TBT-01-DOC

TBT-02-TOC

TBT-02-DOC

TBT-03-TOC

TBT-03-DOC

TBT-04-TOC

TBT-04-DOC

TBT-05-DOC

TBT-05-TOC

TBT-06-TOC

TBT-06-DOC

TBT-07-TOC

TBT-07-DOC

TBT-08-TOC

TBT-08-DOC

TBT-09-TOC

TBT-09-DOC

TBT-10-TOC

TBT-10-DOC

TBT-11-TOC

TBT-11-DOC

Laboratory Identification

K.9804815-047

K98048 15-048

K98048 15-049

K98048 15-050

K98048 15-051

K98048 15-052

K9804815-053

K9804815-054

K9804937-001

K9804937-002

K9804937-003

K9804937-004

K9804937-005

K9804937-006

K9804937-007

K9804937-008

K9804937-009

K9804937-010

K9804937-011

K9804937-012

K9804937-013

K9804937-014

K9804937-015

K9804 937-0 16

K9804937-017

K9804937-018

K9804937-019

K980493 7-020

K9804937-021

K980493 7-022

TOC

X

X

X

X

X

X

X

X

X

X .

X

DOC

X

X

X

X

X

X

X

X

X

X

X

TBT

X

X

X

X

X

X

X

X
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Sample Identification

TBT-12-TOC

TBT-12-DOC

TBT-13-TOC

TBT-13-DOC

TBT-14-TOC

TBT-14-DOC

TBT-15-TOC

TBT-15-DOC

TBT-16-TOC

TBT-16-DOC

TBT-17-TOC

TBT-17-DOC

TBT-18-TOC

TBT-18-DOC

TBT-19-TOC

TBT-19-DOC

TBT-20-TOC

TBT-20-DOC

TBT-21-TOC

TBT-21-DOC

TBT-22-TOC

TBT-22-DOC

TBT-23-TOC

TBT-23-DOC

TBT-24-TOC

TBT-24-DOC

TBT-25-TOC

TBT-25-DOC

TBT-26-TOC

TBT-26-DOC

Laboratory Identification

K9804937-023

K9804937-024

K9804937-025

K980493 7-026

K9804937-027

K9804937-028

K9804937-029

K9804937-030

K980493 7-031

K9804937-032

K9804937-033

K9804937-034

K9804937-035

K9804937-036

K9804937-037

K9804937-038

K9804937-039

K9804937-040

K9804937-041

K9804937-042

K9804937-043

K9804937-044

K9804937-045

K9804937-046

K9804937-047

K9804937-048

K9804937-049

K9804937-050

K9804937-051

K9804937-052

TOC

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

DOC

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

TBT



I
I
I
I
I
i
i
i
i
i
i
I
i
i
i
i
i
i
i

Quality By Design

J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation

Sampling Dates: July 15-28, 1998
PageS

Sample Identification

TBT-27-TOC

TBT-27-DOC

TBT-28-TOC

TBT-28-DOC

TBT-29-TOC

TBT-29-DOC

TBT-30-TOC

TBT-30-DOC

TBT-31-TOC

TBT-31-DOC

TBT-32-TOC

TBT-32-DOC

TBT-33-TOC

TBT-33-DOC

TBT-34-TOC

TBT-34-DOC

TBT-35-TOC

TBT-35-DOC

TBT-36-TOC

TBT-36-DOC

TBT-37-TOC

TBT-37-DOC

TBT-38-TOC

TBT-38-DOC

Method Blank Filtered

Method Blank
Unfillercd

TBT-15-PT-RE

TBT-15-PD-RE

TBT-16-PT-RE

TBT-16-PD-RE

Laboratory Identification

K9804937-053

K9804937-054

K9804937-055

K9804937-056

K9804937-057

K9804937-058

K9804937-059

K9804937-060

K9804937-061

K9804937-062

K9804937-063

K9804937-064

K9804937-065

K9804937-066

K9804937-067

K9804937-068

K9804937-069

K980493 7-070

K980493 7-071

K9804937-072

K9804937-073

K9804937-074

K9804937-075

K9804937-076

K9804937-077

K9804937-078

K9805084-001

K9805084-002

K9805084-003

K9805084-004

TOC

X

X

X

X

X

X

X

X

X

X

X

X

X

DOC

X

X

X

X

X

X

X

X

X

X

X

X

X

TBT

X

X

X
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Sample Identification
TBT-17-PT-RE

TBT-17-PD-RE

TBT-18-PD-RE

TBT-18-PT-RE

TBT-19-PT-RE

TBT-19-PD-RE

TBT-20-PT-RE

TBT-20-PD-RE

TBT-12-PT-RE

TBT-12-PD-RE

Laboratory Identification
K9805084-005

K9805084-006

K9805084-007

K9805084-008

K9805084-009

K9805084-010

K9805084-011

K9805084-012

K9805084-013

K9805084-014

TOC DOC TBT
X

X

X

X

X

X

X

X

X

X

Key:

TOC
DOC
TBT

Total Organic Carbon
Dissolved Organic Carbon
Tributyltin

Each data set includes an analytical data package for each sample, copies of the completed chain-
of-custody forms, and a Quality Control (QC) Data Package. The analytical data package
includes analytical results, blank sample results, both laboratory and client sample
identifications, appropriate dates but not times, method reporting limits, method references, the
laboratory's name and address, and the client's services manager's signature. The custody forms
include the receipt of the sample but not he laboratory's internal tracking. The QC Data Package
includes a tabular listing of the laboratory's sample identification, spiking concentrations,
recoveries, percentage calculations, and acceptance windows.

Raw data was provided which includes chromatograms, instrument print-outs, injection logs,
digestion/preparation logs, and standard logs.



I

I

I

f ^f J. Vivieros, EVS Environmental Consultants
^fr ' WSOU TBT Study Data Validation

———— I Quality By Design Sampling Dates: July 15-28, 1998
. Page 10

J B. Chain-of-Custody and Sample Receipt

I The analytical plan and data packages were reviewed and compared against the Chain-of-
Custody and other data. Except as noted below, no data is missing from the packages and no

U errors were found.

Discussion: Several anomalies were noted with regards to the Chain-of-Custody, but were

I resolved after contact with Columbia Analytical Services (CAS). The items listed
below were not resolved.

ii > CAS Service Request No. K9804760 had the following anomalies:

The temperature of the cooler at the time of receipt ranged from 0.8° to 1.5°C
• which is below the acceptance criteria of 4°+2°C.

There is no release time shown when Rosa Environmental and Geotechnical
• Laboratory, LLC (REGL) relinquished the samples to Columbia Analytical
™ Services (CAS).

• The temperature of the cooler at the time of receipt was 0.5°C which is below
the acceptance criteria of 4°+2°C.

• > CAS Service Request No. K9804761 had the following anomalies:

^ There is no time of sample receipt listed on the Chain-of-Custody.

Samples No. TBT-19-S and TBT-20-S were not relinquished by EVS.

| > CAS Service Request No. K9804815 had the following anomalies:

« The temperature of the coolers for samples received on July 21, 1998, at the
time of receipt, ranged from -0.1 °C to 1.1 °C which is below the acceptance
criteria of 4°±2°C.

| Samples were received at temperatures below the acceptance criteria of 4°±2°C.
It is in the professional opinion of the reviewer that the lower temperatures do not

M impact the quality of the analysis and no data qualifier flags are recommended.
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Samples No. TBT-15-PT through TBT-20-PT and TBT-15-PD through TBT-20
PD were logged in under one Service Request Number but the extracts were lost.
Sample re-extracts were submitted under another Service Request Number and
results were reported under the new Service Request Number.
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C. Review of Tributyl Tin

Krone, ct. al., 1988

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of-
custody and other data. No data is missing and no errors were found.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method.

Discussion: The continuing calibration verification (CCV) associated with Samples Nos.
TBT-01-S, TBT-02-S, TBT-35-S, TBT-03-S, TBT-04-S, TBT-05-S, TBT-06-S
and TBT-06-S MS was calculated using an average response factor whereas the
sample concentration was calculated using linear regression. No data flags are
recommended since the CCV calculated using linear regression falls within
acceptance criteria.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Surrogates were out of criteria in the blank associated with the data. No data flags
are recommended because the surrogates were acceptable in the samples.
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The laboratory calculated the surrogate Tripentyltin two different ways with no
apparent pattern. One way was using the same calculation process used in
determining the sample concentration (linear regression). On other samples, the
laboratory used a "one-point" recalculation based on the daily continuing
calibration verification (response factor). While this is an unacceptable practice,
no data flags are recommended because in calculating the surrogate concentration
using linear regression, the surrogate recoveries are within acceptance criteria.

5. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples

TBT-35-PD

TBT-34-PT

TBT-32-PT

TCL Compound Affected

Tributyltin

Tributyltin

Tributyltin

Type of Deviation

MSD

MSD

MSD

Flag

0.15 J

0.19J

0.35 J

Discussion: Tributyltin was out of criteria for both accuracy and precision for the MS/MSD
pair. Samples No. TBT-35-PD, TBT-34-PT and TBT-32-PT have been flagged as
"J" for estimated.

Matrix spike and matrix spike duplicate recoveries were out of criteria for
samples associated with Sample No. TBT-06-S matrix spike due to high
concentrations of analytes in the original sample. Since all other QC checks are
in criteria, no data qualifier flags are recommended.

6. Field Duplicates

No field duplicates were identified with this group of samples.
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7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards or external
standardization. Reporting limits have been correctly adjusted for dilutions and extraction
amounts.

Associated Samples

TBT-10-S

TCL Compound Affected

Butyltin

Type of Deviation

Calculation Error

Flag

8

Discussion: A calculation error was found in determining the final result. The corrected value
is listed in the summary table and on the laboratory final report form. The
laboratory has been requested to reissue a revised report directly to EVS.

The laboratory utilized two different methods to quantitate Tributyltin. One set of
sample results were calculated using a linear regression and another set of sample
results were calculated using a response factor. No data flags are recommended
since both methods are acceptable and both data sets were in criteria.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.
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10. Laboratory Contact

The QBD project manager faxed Lynda Huckestein at CAS Laboratory during the data
validation process so that the QBD project manager could request information regarding sample
receipt and laboratory quality control limits. This fax and response is appended to this validation
report.

11. Other Comments

The laboratory's use of different equations in determining concentration indicates that the
procedure has not been standardized at the laboratory. Although none of the calculations made
the results "better," the inconsistency lends an appearance of "picking and choosing" and casts
doubts on the laboratories quality policies.

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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D. Review of Total and Dissolved Organic Carbon

EPA Method 415.1

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of-
custody and other data. Except as noted below, no data is missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: There were several changes in raw data made without initial and dates.

The quality control page associated with Samples No. TBT-01-TOC through
TBT-38-TOC and TBT-01-DOC through TBT-38-DOC was missing the
Continuing Calibration Verification - 7 and Continuing Calibration Blank -7
results. The laboratory has been contacted to revise and reissue the page directly
to EVS.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found

8. Laboratory Contact

The QBD project manager taxed Lynda Huckestein at CAS Laboratory during the data validation
process so that the QBD project manager could request that the missing CCV and CCB data be
added to the quality control report and the revision sent directly to EVS. A copy of the fax is
appended to this validation report.

9. Other Comments

None.
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10. Data Use and Overall Assessment

The data is acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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E. Data Qualifier Definitions

i
i
i
i



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

J. Vivieros, EVS Environmental Consultants
WSOU TBT Study Data Validation

Quality By Design Sampling Dates: July 15-28, 1998
Page 20

Data Qualifier Definitions

Organics

U = The analyte was analyzed for but not detected above the numerical quantitation limit.

J = The analyte was analyzed for and was positively identified, but the associated numerical
value is an estimated quantity. EPA Region X describes the data as able to be seriously
considered for decision-making and useable for many purposes.

In EPA Region X, a subscript may be appended to the "J" that indicates which of the
following control criteria were not met:

1 Blank contamination
2 Calibration range exceeded
3 Holding times not met
4 Other QC outside of criteria

UJ = The analyte was analyzed for but was not detected above the reporting level, but the
reporting level is an estimated level.

R = The data are unusable for all purposes. The analyte was analyzed for, but the target
analyte may or may not be present.

N = The analysis indicates presumptive evidence of the presence of the analyte.

NJ = The analysis indicates presumptive evidence of the presence of the analyte, but the
numerical value is an estimated quantity.

hi EPA Region X, a subscript may be appended to the "NJ" that indicates which of the
following control criteria were not met:

1 DDT/Endrin breakdown evident
2 Interference from other sample components
3 Non-Target Compound List (TCL) compounds: Confirmation is necessary using

specific methodology to accurately determine the concentration and identity of
the detected compounds.

4 A confirmation analysis was missing or quality control criteria were not met for
the confirmation analysis.
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Inorganics

U = The analyte was analyzed for but not detected above the numerical quantitation limit.
The numerical value may be either a detection limit or a quantitation limit.

J = The analyte was analyzed for and was positively identified, but the associated numerical
value is an estimated quantity. EPA Region X describes the data as able to be seriously
considered for decision making and useable for many purposes.

In EPA Region X, a subscript may be appended to the "J" that indicates which of the
following control criteria were not met:

1 Blank contamination
2 Calibration range exceeded
3 Holding times not met
4 Other QC outside of criteria

UJ = The analyte was analyzed for but was not detected above the reporting level, but the
reporting level is an estimated level.

R = The data are unusable for all purposes. The analyte was analyzed for, but the target
analyte may or may not be present.
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Data Qualification Summary

EVS Environmental Consultants
Project: WSOU TBT Study

Type of Samples: Sediments and Porewater
Dates of Sampling: July 15-28, 1998

Associated Samples
TBT-35-PD
TBT-34-PT
TBT-32-PT
TBT-10-S

TCL Compound Affected
Tributyltin
Tributyltin
Tributyltin

Butyltin

Type of Deviation

MSD
MSD
MSD

Calculation Error

Flag

0.15 J
0.19J
0.35 J

8
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A. Introduction

Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level I Data
Validation on the submitted data packages in accordance with Purchase Order No. P97733.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994; and
"Recommended Quality Assurance and Quality Control Guidelines for the Collection of
Environmental Data in Puget Sound," April 1997, or using criteria listed in the method
referenced. Data may be qualified for any of several reasons:

1. By the laboratory prior to receipt by the reviewer;
2. Because of laboratory deviation from the designated method;
3. Because the data may not meet the criteria listed in the reference above; or
4. By the professional judgment of the reviewer.

The data set consists of two data packages, from Columbia Analytical Services, Inc. in Kelso,
Washington and from Rosa Environmental and Geotechnical Laboratory in Seattle, Washington
and contain data for the samples shown in Table 1.

Each data set includes an analytical data package for each sample, copies of the completed chain-
of-custody forms, and a Quality Control (QC) Data Package. The analytical data package
includes analytical results, blank sample results, both laboratory and client sample
identifications, appropriate dates but not times, method reporting limits, method references, the
laboratory's name and address, and the client's services manager's signature. The custody forms
include the receipt of the sample but not he laboratory's internal tracking. The QC Data Package
includes a tabular listing of the laboratory's sample identification, spiking concentrations,
recoveries, percentage calculations, and acceptance windows.

Raw data was provided which includes chromatograms, instrument print-outs, injection logs,
digestion/preparation logs, and standard logs.
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Table 1: Sample Identification and Analysis

Sample
Identification

EVS-TBT-MAC
Bkgd rep 1
EVS-TBT-MAC
Bkgd rep 2
EVS-TBT-MAC
Bkgd rep 3
EVS-TBT-MAC
Bkgd rep 4
EVS-TBT-MAC
Bkgd rep 5
EVS-MAC-TBT-2

EVS-MAC-TBT-3

EVS-MAC-TBT-4

EVS-MAC-TBT-5

EVS-MAC-TBT-7

EVS-MAC-TBT-8

EVS-MAC-TBT-9

EVS-MAC-TBT-10

EVS-MAC-TBT-11

EVS-MAC-TBT-12

EVS-MAC-TBT-13

EVS-MAC-TBT-14

EVS-MAC-TBT-15

EVS-MAC-TBT-17

EVS-MAC-TBT-18

EVS-MAC-TBT-19

EVS-MAC-TBT-20

EVS-MAC-TBT-22

EVS-MAC-TBT-23

EVS-MAC-TBT-25

EVS-MAC-TBT-26

Laboratory
Identification

K9807071-1

K9807071-2

K9807071-3

K9807071-4

K9807071-5

K9807071-6

K9807071-7

K9807071-8

K9807071-9

K9807071-10

K9807071-11

K9807071-12

K9807071-13

K9807071-14

K9807071-15

K9807071-16

K9807071-17

K9807071-18

K9807071-19

K9807071-20

K9807071-21

K9807071-22

K9807071-23

K9807071-24

K9807071-25

K9807071-26

TBT

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Total
Solids

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Percent
Lipids

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Percent
Lipids *

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Sample
Identification
EVS-MAC-TBT-27

EVS-MAC-TBT-28

EVS-MAC-TBT-29

EVS-MAC-TBT-30

EVS-MAC-TBT-31

EVS-MAC-TBT-32

EVS-MAC-TBT-34

EVS-MAC-TBT-36

EVS-MAC-TBT-37

EVS-MAC-TBT-38

EVS-MAC-TBT-42

EVS-NEP-TBT-2

EVS-NEP-TBT-3

EVS-NEP-TBT-4

EVS-NEP-TBT-5

EVS-NEP-TBT-7

EVS-NEP-TBT-8

EVS-NEP-TBT-9

EVS-NEP-TBT-10

EVS-NEP-TBT-11

EVS-NEP-TBT-12

EVS-NEP-TBT-13

EVS-NEP-TBT-14

EVS-NEP-TBT-15

EVS-NEP-TBT-17

EVS-NEP-TBT-18

EVS-NEP-TBT-19

EVS-NEP-TBT-20

EVS-NEP-TBT-22

EVS-NEP-TBT-23

EVS-NEP-TBT-25

Laboratory
Identification
K9807071-27

K9807071-28

K9807071-29

K9807071-30

K9807071-31

K9807071-32

K980707I-33

K9807071-34

K9807071-35

K9807071-36

K9807071-37

K9807071-38

K9807071-39

K9807071-40

K9807071-41

K9807071-42

K9807071-43

K9807071-44

K980707M5

K9807071-46

K980707M7

K9807071-48

K9807071-49

K9807071-50

K9807071-51

K9807071-52

K9807071-53

K9807071-54

K9807071-55

K9807071-56

K9807071-57

TBT

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Total
Solids

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Percent
Lipids

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Percent
Lipids *

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Sample
Identification

EVS-NEP-TBT-26

EVS-NEP-TBT-27

EVS-NEP-TBT-28

EVS-NEP-TBT-29

EVS-NEP-TBT-30

EVS-NEP-TBT-31

EVS-NEP-TBT-32

EVS-NEP-TBT-34

EVS-NEP-TBT-36

EVS-NEP-TBT-37

EVS-NEP-TBT-38

EVS-NEP-TBT-42

EVS-TBT-Nepthys
Bkgd rep 1
EVS-TBT-Nepthys
Bkgd rep 2
EVS-TBT-Nepthys
Bkgd rep 3
EVS-TBT-Nepthys
Bkgd rep 4
EVS-TBT-Nepthys
Bkgd rep 5

Laboratory
Identification

K9807071-58

K9807071-59

K9807071-60

K9807071-61

K9807071-62

K9807071-63

K9807071-64

K.9807071-65

K9807071-66

K9807071-67

K9807071-68

K9807071-69

K9807071-70

K9807071-71

K9807071-72

K9807071-73

K9807071-74

TBT

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Total
Solids

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Percent
Lipids

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Percent
Lipids *

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Key:

TBT = Tributyltm
* = Reanalysis by method of Bhgh and Dyer
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B. Review of Tributyl Tin by Gas Chromatography
Method Krone

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of-
custody and other data. Except as noted below, no data is missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding tune
criteria that have been brought to the attention of the reviewer.

Discussion: The chain-of-custody (COC) had a gap between October 12, 1998 at 1400 and
October 13, 1998 at 1030, during which time the samples were shipped to
Columbia Analytical Services (CAS). CAS was contacted and requested to
provide a copy of the waybill and/or the waybill tracer number. CAS responded
verbally that this information had not been retained. No data qualifiers are
recommended because the laboratory's cooler receipt form states that a cooler
was received on October 13 and opened, and that the contents were in good
condition.

The final two samples, Rep 4- and Rep 5-EVS-TBT-Nepthys-Bkgd were not
received from Battelle Laboratory. These samples were prepared by
homogenizing Rep 1-, Rep 2- and Rep 3-EVS-TBT-Nepthys-Bkgd and then
preparing five aliquots. The sample preparation log states that this was done at
the request of the client, but no communication logs or change order
documentation was provided. All results were non-detect. The reviewer does not
recommend any data qualifier flags, but if performing a statistical analysis, the
data user should consider that the background population size was three.

Supporting data for the bioaccumulation phase of the study (e.g., conductivity,
pH, ammonia) was not provided for review.

The raw data package was incomplete and each extraction/analysis batch was
formatted differently. For example:

> Some, but not all, instrumental sequence logs were provided with the injection
logs.
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> All of the extraction logs were provided at the beginning of the package but
copies were also inserted into various parts of the data.

> An initial calibration data set was missing from the package but was faxed to
the reviewer by the laboratory. A copy is attached to this report.

> Some reports utilized two significant figures and some three. Section 9
(Quantitation) identifies samples for which the report was changed to reflect
the consistent use of significant figures.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RSD) greater than
that allowed by the method.

Discussion: The closing continuing calibration check for the target compound Tri-n-butyltin
on November 14, 1998 had a percent difference greater than the acceptance
criteria. The laboratory's case narrative stated that the low recovery was due to
the sample immediately prior to the CCV and that no corrective action was
performed. Since this sample was not a project sample, this statement could not
be verified or denied. However, because all other quality control checks
(MS/MSD, LCS, surrogate) were acceptable, no data qualifier flags are
recommended.

The laboratory analyzed a pair of CCVs every ten samples but reported only one.
Although in reviewing the raw data all CCVs were acceptable, this gives the
appearance of picking and choosing results for acceptable quality control.

The confirmatory column was calibrated using only a single point calibration. No
data qualifier flags are recommended because all results were confirmed
qualitatively by retention time and quantitated within ±40% of the primary
column. All quantitative results were reported from the primary column.

3. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.
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Discussion: The method blank for the November 5, 1998 extraction was analyzed at a ten-fold
dilution, but no documentation was provided to explain the elevated reporting
limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory criteria.

Discussion: Surrogates were out of criteria in a blank, an MSD, and a LCS. No data flags are
recommended because the surrogates were acceptable in the samples.

5. Laboratory Control Standards and Blank Spikes

Laboratory Control Standards were analyzed at a frequency required by the referenced method
and all percent: recoveries were within laboratory or QAPP criteria.

6. Matrix Spike/Matrix Spike Duplicates

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or QAPP criteria.

Discussion: Two of four matrix spike and matrix spike duplicate pairs were out of criteria due
to high concentrations of analytes in the original sample. Since all other QC
checks (surrogate, LCS and the other MS/MSD pairs) are in criteria, no data
qualifier flags are recommended.

7. Field Duplicates

Background replicates were identified and all were non-detects.
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8. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times, peak identification, and
second column confirmation of the referenced method.

9. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using external standardization. Reporting limits have been
correctly adjusted for dilutions and extraction amounts. The reporting limits meet requirements
of the contract.

Associated Samples
EVS-MAC-TBT-4
EVS-MAC-TBT-22
EVS-MAC-TBT-36
EVS-NEP-TBT-4

Analyte Affected
Tri-n-butyltin
Tri-n-butyltin
Tri-n-butyltin
Tri-n-butyltin

Type of Deviation
Significant Figures
Transcription Error
Transcription Error
Significant Figures

Flag
376
307
253
384

Discussion: Several samples contained target analytes which were quantitated at levels greater
than the highest standard. These were diluted and the laboratory appropriately
reported only a single value for the analysis.

Transcription errors were found in determining the final result from the amount
extracted. Corrected values are listed in the summary table and on the laboratory
final report forms for Sample Nos. EVS-MAC-TBT-22 and -36.

Sample No. EVS-MAC-TBT-4 had been spilled in a laboratory accident during
processing. The remaining extract was analyzed and the sample was also re-
extracted. The results of both analyses were comparable. The laboratory reported
the results of the first extraction. The reviewer concurs that this is appropriate
because the surrogate recovery is higher and there are no signs of significant
contamination on the chromatogram.

The laboratory reported TBT results to either three significant figures or to the
decimal point. For example, the laboratory may have reported "129 ug/Kg" as
three significant figures. The laboratory also may have reported "8 ug/Kg" and
not "8.01 |ig/Kg" by rounding to the decimal point. However, at higher values,
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the laboratory inconsistently reported both 2 and 3 significant figures. Samples
No. EVS-MAC-TBT-4 and EVS-NEP-TBT-4 have been revised from two to
three significant figures to maintain consistently in reporting.

10. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

11. Laboratory Contact

On November 30, 1998, the laboratory provided revised pages for the Duplicate Summaries for
Total Solids for EVS-MAC-TBT-15, -26, -37, and -38. Revised pages were also received for
the MS/MSD summary for Sample No. EVS-NEP-TBT-12 and the LCS associated with the
November 10, 1998 extraction batch. The original pages of these revisions have been inserted
into the data package and a copy is attached to the report.

The QBD project manager telephoned Lynda Huchestein at CAS during the data validation
process so thai, the QBD project manager could request chromatograms for the initial calibration
that was performed on September 17, 1998. This information was faxed to QBD on December
18and21.

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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C. Review of Percent Moisture and Lipids Analyses of Tissues

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of-
custody and other data. No data is missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times and were preserved appropriately. There are no contractual
holding time criteria that have been brought to the attention of the reviewer.

Discussion: The chain-of-custody (COC) had a gap between October 12, 1998 at 1400 and
October 13, 1998 at 1030, during which time the samples were shipped to
Columbia Analytical Services (CAS). CAS was contacted and requested to
provide a copy of the waybill and/or the waybill tracer number. CAS responded
verbally that this information had not been retained. No data qualifiers are
recommended because the laboratory's cooler receipt form states that a cooler
was received on October 13 and opened, and that the contents were in good
condition.

The final two samples, Rep 4- and Rep 5-EVS-TBT-Nepthys-Bkgd were not
received from Battelle Laboratory. These samples were prepared by
homogenizing Rep 1-, Rep 2- and Rep 3-EVS-TBT-Nepthys-Bkgd and then
preparing five aliquots. The sample preparation log states that this was done at
the request of the client, but no communication logs or change order
documentation was provided. All results were non-detect. The reviewer does not
recommend any data qualifier flags, but if performing a statistical analysis, the
data user should consider that the background population size was three.

The percent lipids results were questioned and the test was redone by the method
of Bligh and Dyer. Results were comparable. Both sets of results were validated
and included in this report.

2. Initial and Continuing Calibration

Not applicable. These are gravimetric tests.
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3. Blanks and Checks for Contamination

Method blank analyses were performed at the frequencies required in the referenced method and
either no target analytes were detected or levels were used as a correction factor.

4. Laboratory Control Sample (LCS) Analysis

Two Laboratory Control Standards were analyzed for the analysis of percent lipids by Bligh and
Dyer and the percent recovery was within laboratory criteria. No LCS was analyzed for Total
Solids or the original gravimetric Percent Lipids analysis.

5. Duplicate Sample Analysis

Duplicates were analyzed as required by the referenced methods and all relative percent
differences were within laboratory or QAPP criteria.

6. Matrix Spike Analysis

No matrix spikes (MS) were analyzed.

7. Sample Result Verification

The final reports were reviewed and compared against raw data and logs to check anomalies,
data reduction/calculations, transcription, and dilutions. No errors in accuracy were found.

8. Field Replicates

No field replicates were identified with this group of samples, however, an evaluation of the
background samples was performed by calculating the percent relative standard deviation of each
set of 3-5 samples.
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Total Solids

Percent Lipids (gravimetric)
Percent Lipids (Bligh & Dyer)

% RSD
Macombs

1.9
101
2.8

% RSD
Nepthys

1.5

15.5
No dup available

9. Laboratory Contact

There was no direct verbal or written communication with the laboratory during the validation of
this section. Conversations, faxes, and e-mail were exchanged between EVS and QBD and
between EVS and the laboratory regarding the analysis of lipids. Copies of these faxes and e--
mail are attached to this report.

10. Other Comments

None.

11. Data Use and Overall Assessment

The data is acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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D. Data Qualifier Definitions

Organics

U = The analyte was analyzed for but not detected above the numerical quantitation limit.

J = The analyte was analyzed for and was positively identified, but the associated numerical
value is an estimated quantity. EPA Region X describes the data as able to be seriously
considered for decision-making and useable for many purposes.

In EPA Region X, a subscript may be appended to the "J" that indicates which of the
following control criteria were not met:

1 Blank contamination
2 Calibration range exceeded
3 Holding times not met
4 Other QC outside of criteria

UJ = The analyte was analyzed for but was not detected above the reporting level, but the
reporting level is an estimated level.

R = The data are unusable for all purposes. The analyte was analyzed for, but the target
analyte may or may not be present.

N = The analysis indicates presumptive evidence of the presence of the analyte.

NJ = The analysis indicates presumptive evidence of the presence of the analyte, but the
numerical value is an estimated quantity.

In EPA Region X, a subscript may be appended to the "NJ" that indicates which of the
following control criteria were not met:

1 DDT/Endrin breakdown evident
2 Interference from other sample components
3 Non-Target Compound List (TCL) compounds: Confirmation is necessary using

specific methodology to accurately determine the concentration and identity of
the detected compounds.

4 A confirmation analysis was missing or quality control criteria were not met for
the confirmation analysis.
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Inorganics

U = The analyte was analyzed for but not detected above the numerical quantitation limit.
The numerical value may be either a detection limit or a quantitation limit.

J = The analyte was analyzed for and was positively identified, but the associated numerical
value is an estimated quantity. EPA Region X describes the data as able to be seriously
considered for decision making and useable for many purposes.

In EPA Region X, a subscript may be appended to the "J" that indicates which of the
following control criteria were not met:

1 Blank contamination
2 Calibration range exceeded
3 Holding times not met
4 Other QC outside of criteria

UJ = The analyte was analyzed for but was not detected above the reporting level, but the
reporting level is an estimated level.

R = The data are unusable for all purposes. The analyte was analyzed for, but the target
analyte may or may not be present.
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E. Data Qualification Summary
EVS Environmental Consultants

Project: WSOU TBT Study
Type of Samples: Tissues

Dates of Sampling: October 10, 1998

Associated Samples
EVS-MAC-TBT-4
EVS-MAC-TBT-22
EVS-MAC-TBT-36
EVS-NEP-TBT-4

Analyte Affected
Tri-n-butyltin
Tri-n-butyltin
Tri-n-butyltin
Tri-n-butyltin

Type of Deviation

Significant Figures
Transcription Error
Transcription Error
Significant Figures

Flag
376
307
253
384
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SAMPLING DATES: 7/P/Yd TOI 7//"7n3
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ENVIRONMENT
CONSULTANTS

Date

Survey

= 7/5/fg Station:

Target Coordinates:

Weather

Crew

Area _

Start time

Stop time

Tiff.

Comments:

Grab No: 1 Bottom depth:
Total Sulfides Sample: Y fTjClrcle one)
Sediment type:
cobble
gravel
sand Cf M
silt day

sandblast grit
paint chips

Sediment colon Sediment odor
D.O.

brown
brown surface

Penetration depth: ___
GPS Coordinates:
Comments:

Time:

leum
Other

Grab No: Bottom depth:
Total Sulfides Sample: Y N (circle one)
Sediment type: Sediment color: Sediment odor:

D.O.
gray
black
brown
brown surface

Penetration depth: __
GPS Coordinates:
Comments:

Time:

none
slight
moderate
strong
overwhelming

H2S
Petroleum
Other

Grab Mo: __________ Bottora/aepth:
Total Sulfides Sample: Y N (clrcja^ne

grave\
sand
silt day
wood chips
sandblast grit
paint chips

Sedimenf-color:

black
brown
brown surface

Sediment odor:

Penetration depth:
GPS Coordinates
Comments:

Time:

none
slight
moderate
strong
overwhelming

H2S
Petroleum
Other

Recorded by:



ENVIRONMENT
CONSULTANTS

Date: Station:

Survey it? 7 "^T^</ Area 6l/» 6*4/&^«O*«o^

Target Coordinates Start time O «Sv

Weather C/<

Crew ^/

Comments:

Stop time

x/<-o^*>t
/ 0<t ft-fJ-L —————————————————————————————— .

Grab No: ' Bottom depth: »i> t~ Penetration depth: H Time:
Total Sulfides Sample: Y (Qblrcte One) GPS Coordinates:
Sediment type:
cobble
gravel
sandCM F

wood chips
sandblast grit
paint chips

Sediment colon
D.O.

(££ csbjacj£
brown
brown surface

Sediment odor:
none . - HgS )̂
slight/ Petroleum
"moderate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel /
sand C M F
silt clay /
wood chips
sandblast grit
paint cplps

Sediment colon
D.O.
gray
black /
brown /
brown surface

SedimentSdor: ~\
nor̂ /' Î S
^ght Retroleum
moderate wher
strong /
overwhelming /

Comments:

,-11
Grab/No: / Bottom depth: / PenetratIoB>aepth: / Time:
TotaUSulfides Sam
Sediment type:/
c c U /
gravel̂ -̂
sand C M F
silt day
wood chips
sandblast grit
paint chips

>Te: Y N (circle one) // G^Coordlnates: /
Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor:
rone / HgS /
slight Petroleurr/
moderate! Other /
strong \ /
overwhelmi ig /,

/f i
/Comments: /

Recorded by:
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ENVIRONMENT
CONSULTANTS

Date: 7 S IK Station:

Survey ^>J6^ T/?7" C Ĵ.V *i ' M OJdv*,**

Target Coordinates Start time / O "j

/•*
Weather O

Stop time

^*rc**h
Crew ^v* *- P 0\

1 0

Comments:

Grab No: f Bottom depth: Penetration depth: |Q Time:
Total Sulfides Sample: Y N (circle one
Sediment type:
cobble
gravel
sand C M F

wooCTchlps
sandblast grit
paint chips

Sediment colon
D.O.

black,/
^brewn
brown surface

GPS Coordinates:
Sediment odor:
none (^figi^
Alight̂ X Petroleum
moderate Other
strong
•overwhelming

Comments:
•/'

Grab No: Bottom depth: Penetration depth: t̂ - —— -^ Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates^ \
Sediment type:
cobble X
gravel /
sand C M P
silt clay /
wood chips
sandblasi grit
paint chips

Sedimejit color:
D.O. \
gray \
black \
brown \
brown surface \

Sediment odor:
none HgS
slight Petroleum
moderate Other,
strong
overwhelming

Comments:/' , \

/ \
Grab/No: Bottom depth: Penetration depth: Time: \ .
Tota/Sulfldes Sample: Y N (circle olje
Sediment type:

sa/KJ CMF
sil clay
wiod chips
se xiblast grit
ps nt chips

Sediment colon \
D.O. \
gray
black
brown
brown surface

/ GPS Coordinates: \
Sediment odor: /
none fyS /
slight Petroleum

oveWjeJmlng /̂

Comments: \ \"

\

Recorded by:



ENVIRONMENT
CONSULTANTS

Date:

Survey

Target Coordinates

Weather

Crew

Area

Start time

Stop time

^J

Comments:

Grab No: / Bottom depth: *#' Penetration depth: \/> " Time: l\t-^/
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel //

sllMSlâ  ^"l~
wood chips
sandblast grit
paint chips

Sediment colon
D.O. (

brown
brown surface

<W.«̂*x

Sediment odor.
rnone^ HgS
slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one
Sediment type:
cobble
gravel
sand CM F
silt clay
wood chips
sandblast grit
paint chips

segment color:
D.O.̂ V.
gray ^s.
black
brown
brown surface

GPS Coordinates:
Sediment odor:
none H2S
slight Petroleum
t̂qoderate Other

overwhelfhiflD

^x. /

Comments: ****

//

^/

'

Grab No: Bottom depth: ^ Penetration depth: Time:
Total Sutfldes Sample: Y N (circle one) // SpSjCoordinates:
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips ^

Sediment colon
0.0.
gray
black x^
brown j/
brownsunace

/

Sedimentation
nxp-'" H2S

-̂ fight Petroleum
moderate Other
strong
overwhelming

Commente:

\
X.

H•< ,
X,s

N

\. X

i-H

Recorded by:
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ENVIRONMENT
CONSULTANTS

Survey

Target Coordinates

Comments:

1 / 1 s 1 /") '/
Grab No: f Bottom depth: (£>\ Penetration depth: [^ Time:

Total Sulfldes Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble .̂
gravel
sandC M F ,' |
sllt̂ jap
wooSTchlps
sandblast grit
paint chips

Sediment colon
D.O. /
gray
-Hasp
"Brown
brown surface

Sediment odor:
^^w*A 1 |_| Onone/ M2o
"slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfldes Sample: Y\N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment colon
D.O. \.
gray
black
brown
brown surface

Sediment odor:
none H2S

-slight Petroleum
moderate Other
strong ^v^^
overwhelming ̂ ^^^ s*

t if-t-f ^

Comments:

Grab No: Bottom depth: ^*' / VPenetraUoXdepth: Time:
Total Sulfldes Sample: Y N (circle one) ^ ' GPS CooVdJnates:
Sediment type:
cobble
gravel
sand C M F
slit clay
wood chips
sandblast grit
paint chips

Sediment colon >
D.O. >^
gray /
black ^
brown
brown surface

Sediment odor:
none H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments: ̂ v

Recorded by:



ENVIRONMENT
CONSULTANTS

Date: 7//5/?8
Survey ThT
Target Coordinates

Weather

Crew
0 *'**•?

Station:

LJ.
Start time

Stop time

JL50.

H^T
Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfldes Sample: Y N (circle one)
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips

paint

Sediment colon
D.O.

Sediment odor:
none ^^^*

>lkjnt Petroleum

GPS Coordinates:
Comments: .f M t

u>

J£L 9?s3Grab No: Bottom depth: PenetratlonJepth:
Total Sulfldes Sample: Y N (circle one) GPS Coordinates:

Comments:

Grab No: Bottom depth:
Total SuJfide^Sample><¥ N (circle one)

Penetration depjh
GPS Coordinates

Time:

Sediment type:
cobble
gravel

y4and C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor: Comments:
/

Recorded by:
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JH^ ENVIRONMENT . ,
^§& CONSULTANTS -, / |C L » -rD T * -»
^^ Date: (M5rU Station: (fe 1^7

/ v^^\i\ T*c3L."r*Survey \ A)̂ -' Vx f (^ * SXt^X*-* Area [^\ \^6S1Llt\sJ<*Sf
/ ^ '

Target Coordinates Start time — fe^r// 7*T 5&

J

Weather (J^U

Stop time

Cjwst

Crew .J ttf. A^^A <- I

Comments:

A /'
Grab No: Bottom depth: Penetration depth: ( Time:
Total Suffldes Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel

wood chips
sandblast grit
paint chips

Sediment color
D.O.

/g ray)

brown
brown surface

Sediment odor.

^UpJjtX Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total̂ ulfides Sample: Y N (circle one) GPS Coordinates:
Sedlmemtype:
cobble \.
gravel
sand C M F
slit clay
wood chips
sandblast grit
paint chips

Sediment color

gray^
black ^v.
brown vxs,
brown surface

Sediment odor:
none H£S
slight Petroleum
moderate Other
strong

^bvqrwhelming

Comments: S*~~}

Grab No: Bottom depth: x\ ^Penetration depth: Time:
Total SuKldes Sample: Y N (circle one) x'̂ -v.. GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Recorded by:

Sediment colon
D.O.
gray
black ./
brown .-^

JjjDwn surface

Sediment odgrr
rare^'^ HgS
l̂igm Petroleum
moderate Other
strong
overwhelming

X^mments:

^^^ // -M~- Hi^£-'t- JT D



ENVIRONMENT
CONSULTANTS

Date: 7//5m Station: Tfi7-
Survey TflT A r a />J.

Target Coordinates

Weather

Crew

Start time ( 5 3.S

Stop time _________

Comments:

î̂

K
f-1

Grab No: ( Bottom depth: Penetration depth: It' Time: (5*^
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel

wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray

brown surface

Sediment odor.

strong
overwhelming

^U\6»Cî

Comments:

^•0 tl 'f /«f~Grab No: </^_ Bottom depth: Penetration depth: / ( Time: / ^
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sjndC M F
Hiitclly^

sandblast grit
paint chips

Sediment color:

brown
brown surface

Sediment odor: . ., .
none 'yHgg
^gtir Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Suifides Sample: Y N (circle one) GPS Coordinates: — \
Sediment types'
cobble /
gravel /
sand C/M F
silt clay
wood chips
sandblast grit
paint chips

^Sediment colon

gray\
black \
brown \
brown surface

Sediment odor:
none H2S
slight Petroleum /
moderate Other /'
strong /
overwhelming /'

Comments: N.

•1=1

Recorded by:

7
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ENVIRONMENT
CONSULTANTS

Date:

Suivey

Target Coordinates

Weather

Crew

Start time

Stop time

Comments:

Grab No: Bottom depth: Penetration depth: Time: / (=> 5 S
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble

<̂ C 7̂)
sjttday^ —
wood chips
sandblast grit
paint chips

Sediment colon
D.O.

&$
brown
brown surface

Sediment odor:
none H2S

moderate OffSerT"^
strong
overwhelming

s4/lW$y\A

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates: X
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment color:
D.O. \

gray \
black \
brown *
brown surface

Sediment odor:
none H2S
slight Petroleum
moderate Other
strong

\overwhelming

Comments: \
/ \

/

\\

Grab No: Bottom depth: Penetration depth: \ Time:
Total Sulfides Sample: Y N (circle one) \ / GPS Coordinates: \
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor: /
note H2S /
slignt Petroleum
moaerate Other
strata /
overwhelming /

Comments: \
\
\

\

'•.x

Recorded by:



ENVIRONMENT
CONSULTANTS

Weather

Crew

Date: ' Station:

Survey l/VSi0 U "f^

Target Coordinates

>l /J?W, Area V. Mw ĥ,

Start time ft' ft Ti(9

Stop time

-/• WMuL
*f

Comments:

Grab No: _,. Bottom depth: c&Z&f^fa Penetration depth: \ Time: fl KtyU
Total Sulfldes Sample: Y N (circle one) ' GPS Coordinates:
Sediment type:
cobble
gravel
sand 0^ F
silt day
<wx>ddiips)
sandblasfgrit
paint chips

Sediment colon
D.O.

l̂ T
black
brown
brown surface

Sediment odor:
none H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:

^rfflj fyWv
U

Grab No: Bottom depth: Penetration depth: Time:
Total SuKides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F /-
silt clay
wood chips /
sandblast/grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
nsre H2S
slight Petroleum
moderate Other.

overwhelming

Comments: /^ ~^\

/ \
/ \

/ \

/ \

I !

/

Grab No: Bottom depth: \ Penetration depth: Time:
Total euffldes Sample: Y N (circle one) \ GPS Coordinates:
Sediment type:
cobbje
gravel
sartj C M F
silt day
wood chips
sarxJblastgrit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment mfor:
none \ HgS
slight \ Petroleum
moderate \Other
strong \.
overwhelming \> — /

Comments:
/
/

Recorded
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Survey

ENVIRONMENT
CONSULTANTS

TRT
Date: 7-//-fT Station:

Area

Target Coordinate}

Weather

Crew

Start time

Stop time

^
Comments:

Grab No: 1 Bottom depth: 5S7/ #jUV Penetration depth: Time: OllS-C
Total Sulfldes Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment color
D.O.
gray
black
brown
brown surface

Sediment odor
none H2S
slight Petroleum
moderate Other,
strong
overwhelming

Comments:

JO fb fr^w AW~ ̂  ^^
s^^\
f /Uftlfcf )

Grab No: -«2_ Bottom depth: Penetration depth: / Time: O\~**/
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sancTc^F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon
D.O.

brown
brown surface

Sediment odor:
'none)' H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:
/ ~ t —

jiiv / -2'''/i**<io+' fif*

d/Ji*^

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: J£-N-<cJrcle one) GPS Coqrdfnates: "\
Sediment fype:̂ /'
cobble
gravel
sand C/il F
silt day
wood chips
sandblast grit
palntichlps

Sediment color:
D.O. \
gray \
black N
brown
brown surface

Sediment odor:
none h<2S
slight Petroleum
moderate Other /
Wig /
ovejwhelming ./

Comrrlents: N.

/ \

Recorded by: Ml.



Survey

ENVIRONMENT
CONSULTANTS

~fl?T

Date: 11 III It Station: T6T-
Area

Target Coordinates

Weather

Crew

Start time

Stop time

,..jjl

Comments:

fGrab No: Bottom depth:
TotaTSulfjdes Sample: Y (Fp(c)rcle one)

Penetration depth: C'fcv. Time:

Sediment fype.v Sediment color

rown
brown surface

Sediment odor:
- GPS Coordinates:

Comments: /

Grab No: Bottom depth:
Total Sulfides Sample: Y^^clrcle one)

Penetration depth: ID f/r*. Time:

Sediment type:
cobble
gravel
sand CM F
silt day
woodchlps

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
none
slight
moderate
strong
overwhelming

H2S
Petroleum
Other

GPS Coordinates:
Comments:

Grab No: " Bottom depth:
Total Sulfldes Sample: Y N (circle one)

Penetration depth: _
GPS Coordinates:

Time: UC\~)

Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment colon Sediment odor:
D.O.
gray
black
brown
brown surface

none
slight
moderate
strong
overwhelming

Petroleum
Other

Comments:

Recorded by:
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ENVIRONMENT
CONSULTANTS

Date: 7/y//ff Station: "7~flT-12 ~

Survey \/(/^0

Target Coordinates

u-TffrMzL' (j Area *J* wv/Amnfa

Start time /O^O

Stop time

Weather £

Crew j

zkComments: 7*^

n

f lu
f

&L fl / / J -4
W- *T -j^MJA flA

It '
^Stl/TffV-*

/ '

Grab No: ^>| Bottom depth: Penetration depth: a^t^ C^ft Time: jO^t^
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M(F?
Jjjjday
wood chips
sandblast grit
•paint chips

Sediment color
D.O.
gray \

/6rown surface 'A
"^ ——— --/

Sediment odor:
none H2§
slighO V^Pefroleunp

^moSerate Other
strong
overwhelming

Comments:

'

Grab No: Bottom depth: Penetration depth: ^/"ilme:
Total Sulfides Sample: Y N (circle one) GPS Coordinates /̂̂
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

^/^"

Sediment odor:
none H2S
slight Petroleum ̂
moderate Other̂ /'̂
strong '̂
overwhelrping
^^

Comments /̂

Grab No: /̂  Bottom depth: Penetration depth: /̂  Time:
Total Sulfides Sam
Sediment typer
cobble/''''
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

}ler"Y N (circle one) GPS Coordinates:/-̂
Sediment color
D.O.
gray
black
brown
brown surface

^\

Sediment odor:
none H2S
slight PetroleuFn'̂ ^
moderate Other
strong ./^
overwhetmlng

Commen>t̂

Recorded by:



ENVIRONMENT
CONSULTANTS

Date: TBT-
Survey vv&O U. 1 U\ £^i^i^ Area 'yj * ^({Af/5w~lM

Target Coordinates \ Start time ///Jo

Weather r

Stop time

LL . -U^Vx^

Crew A-*^-- r1 ' ^

^ • //— ' i • •** * / / fl * 7j

Comments: ~^ bsfbJv**^ r^- &• M&AJUAjs, /> CA'T C*-**1' y\/yj 1 n rL*2^Cx£/t//x. A îiX AC>M yi / * u / r / y^ r

——— f —————————— u^ ——— ̂  ——Grab No: -i- Bottom depth: Penetration depth: Xi) fyJTv Time: / /^L/
Total Sulfldes Sample: Y (̂circle one) GPS Coordinates:
Sediment type:
cobble
gravel x°v

Sy
tiips ,

sandblast grit
paint chips

Sediment colon
D.O.
orayî
blax*'
brown
brown surface^

5$dlffient odor:
IVWÎ V ij—O

slight Petroleum
moderate Other
strong
overwhelming

Comments:

1 ̂  <y^r (r{ 2. J'̂ U fa

Grab No: ^ x» Bottom depth: Penetration depth: Time: / j 'rO
Total Sulfides Sample: Y ̂ /(circle one) GPS Coordinates:
Sediment type:
cobble
gravel -

•wood chips \
sandblast grit
paint chips

Sediment color:
D.O. (

^nown ___
brown surface^

Sediment odor:
ra^ H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: ^~ \ Bottom depth: Penetration depth: Time:
Total Sulfldes-̂ ample: Y N ̂ b|rcte one) GPS Coordinates: ^-- —— —~^
Sediment.type:
cobble '
gravel/
sand/C M F
sllt/lay
wood chips
sandblast grit
paint chips

Sediment co/o/r
D.O. \

gray \
black \
brown
brown surface

Sediment odor:
none H^S
slight Petroleum
moderate Other

overwhelming

Comments: ./ \̂

t

\
' / '

Recorded by:
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ENVIRONMENT
CONSULTANTS

^

Survey WS"(0/J I. I?T

Target Coordinates

n ,, r.
Date: 7~//Mf

/U/.

Station :

Area

Start time

Stop time

Comments:

Grab No: I _ Bottom depth: Penetration depth: *s.i> Cm\ Time: / i tJ/fv
Total Sulfides Sample: Y^jAclrcle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F) (
sj?day
wood chips f̂
sandblast grit
paint chips

Sediment color
D.O. X ^

^yrayY
blapK
brown __

"Brown surface 7*-^_^x

Sffdhjj^nt odor
none^ HaS
slight Petroleum
moderate Other
strong
overwhelming

Comments: I

jOx^-^f ^2/L /̂T"^^zrvr5? ^ r
A> «i __

A Joy-/!/ Ir-TT" 7) O> c*/ i-tp"*' / IJ 1^ j ^~\J
/

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips /
sandblast grit
paint chips •••

Sediment colon
D.O. /^~~
gray/
black
,brown
brown surface

Sediment odor:
TiShe H2S
slightX Petroleum
moderate Other
strong \
overwhelrriing

Comments:

/•'' \
/ \

/

/

\
\

Grab No: . Bottom depth: \ Penetration depth: Time: \
Total Sulfides Sample: Y N (circle one) \ GPS Coordinates: \
Sediment type:
cobble .'
gravel /
sand;C M F
silt cjay
woo^ chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odors
none \ H2S
slight \Petroleum
moderate fyher
strong '^
overwhelming \

Comments:

^

Recorded by:



Survey

ENVIRONMENT
CONSULTANTS

W5&U T
Target Coordinates

Weather

Crew

5rD°

Date: Station :

Area

Start time

Stop time

ro_
Comments:

Grab No: _|_ xv Bottom depth: Penetration depth: o<e>\ C/tft Time: /..O<jJS
Total Sulfides Sample: Y /̂ (circle one
Sediment type:
cobble
gravel
sand CM& '

wood chips <
sandblast grit
paint chips

Sediment colon
D.O.

"brown surace "

GPS Coordinates:
Sediment odor:

^stiajn Petroleum
moderate Other
strong
overwhelming

Comments: *

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) ^- — - ~_^ GPS Coordinates: ^ — ̂
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon''
D.O.
gray
black
brbwn

. brown surface

Sediment odor:
none \H2S
slight Vetroleum
moderate C then
strong
overwhelming

Comments: / ^\

/ i

Grab No: Bottom depth: Penetration depth:/ Time:
Total Sulfides Sample: Y N (circle one) 1 GPS Coordinates: \
Sediment type:
cobble
gravel
sand C M F
silt play
wc^od chips
sandblast grit
p̂ |nt chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor: \
none H^S
slight Petroleum
moderate OthW:
strong \
overwhelming \̂ ^

Comments:/ \
/

^^

Recorded by:



1
1
i
i
i
i
I
t
i
i
i
i
i
i
i
i
i
i
i

JRra ENVIRONMENT
^^S? CONSULTANTS ^
^8s^ Date: /

Survey I/* O ̂  *A / f}

Target Coordinate:

Weather

'-lt~<1K Station:TlST- /6

P ' AiJlu Area \KJ > V^VLu^
"Y ipi r\ /T) '

•t 0 Start time /"jr^L/

Stop time

m) Ctl4\

Crew f\ eJL fo> ]U

Comments:

————— f —————————————————————————————
Grab No: *-*— * Bottom depth: Penetration depth: <XJ / c»>. Time:
Total Sulfides Sample: Y N (circle one
Sediment type:
cobble
gravel
sand C Mig)

wood chips V
sandblast grit
paint chips

Sediment colon

(
hmyun .
brown surface'

GPS Coordinates:
Sediment odor.
XwwMC\ LJ^Cnone )\ ngo
slight/ Petroleum
moderate Other
strong
overwhelming

Comments:
A

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
none H2S
slight Petroleum
moderate Other
strong ^
ovejwhelrning

Comments:

^^

Grab No: </x^ Bottom depth: Penetration depth: ^^ Time:
Total Sulfides Sampled Y N (circle one) GPS CoordirjatesT
Sediment type: '
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
none H2S ^
slight PetrpJedrn
moderate ^XJther

oyaiwnelmlng

CommerTts:

M $ mRecorded by: ^ ft ^ Ufl
V



ENVIRONMENT
CONSULTANTS

Survey

Target Coordinates

Station: - 1 7
Area

Start time

Stop time

Weather

Crew
r.w/i

Comments:

Grab No: *eL*. Bottom depth: Penetration depth: «*C / CVK Time: / <J CO
Total Sulfldes Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel 'i

£iy
chips ^

sandblast grit
paint chips

Sediment color
D.O.

brown
~t«own surfaB"

Sediment odor.

slight/ Petroleum
^moSerate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F /
silt clay
wood chips /
sandblast grit
paint chip/

Sedimefrt^olor:
'b.o. \
gray
black
brown ••
brown surface

i

Sediment odor:
none HgS
slight Petroleum
moderate Other
strong
overwhelming /

/

r\
i
ii

Grab No: Bottom depth: Penetration depth: \ Time:
Total s'utfldes Sample: Y N (circle one,) / GPS Coordinates: \
Sediment type:
«««*l*MncoDcjie
gravel
said C M F
sit day
w od chips
se Klblastgrit
pa it chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor.
\none H2S /
slight Petroleum
moderate Other /

overwhelming /

Comments: \

Recorded by:
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I
I
I
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ENVIRONMENT
CONSULTANTS

Survey

Target Coordinates

Weather

Crew

Station: Top"

tSUirt
Start time

Stop time

Comments:

1 —————— 'I ————————————————————————— TP —————— tL?XLE* " —— 1Grab No: .JL f^ Bottom depth: Penetration depth: *L ) Cfc. Time: /O /O
Total Sulfides Sample: Y ̂ (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand CjAf /
djjlday
wood chips
sandblast grit
paint chips

Sediment colon
D.O.

surface

Sedment odor:
fran£} h^S
"slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfldes Sample: Y^ -̂N-̂ clrcle-otje) GPS Coordinates: - — -^
Sediment type:
cobble /
gravel
sand C M F/
silt clay
wood chips
sandblast grit
paint chips

Pediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
none l-feS
slight Petroleum
moderate Other
strong
overwhelming

\
\

Comments: -'' \
\
i

/
..

/

/

Grab No: Bottom depth: \ Penetration depth: Time:
Totdl Sulfldes Sample: Y N (circle one) \ GPS Coordinates:
Sediment type:
ccfcole
gravel
^and C M F
!p clay
V^KXXJ chips
sandblast grit
pBlnrf chips

Sediment color:
D.O.

gray
black
brown
brown surface

Sediment odor:
none \ HgS
slight \ Petroleum
moderate \Other
strong \^^^
overwhelming

Comments:
/

/
/

Recorded by:



ENVIRONMENT
CONSULTANTS

Survey

Target Coordinates

Weather

Crew

Comments:

Date: Station:

Area V..
Start time

Stop time

1 ——————— 1 —————————————————————————————————— : —— 7/7 ̂ -'
Grab No: *J— x« Bottom depth: Penetration depth: Df/C/fr, Time: /# / ĵ)
Total Sutfldes Sample: Y (̂ (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C(y/F
^clay
wood chips
sandblast grit
paint chips

Sediment color
D.O.

surface

Sediment odor
/honeA H2S
Wight/ Petroleum
moderate Other
strong
overwhelming

Comments:

I ' ^ 11 f\ a Atj\ IL\ Irtfr&c*- A&P^JJ^AA at JL ^/M^fa tj " i
J V v

•x OrA x» / / *•» /Grab No: O Bottom depth: Penetration depth: ^fJO CSft* Time: / b pCC»
Total Sulfides Sample: Y (NJ (circle one) GPS Coordinates:
Sediment type:
cobble
gravel ,
sand C(jll F V
( ĵjday
wood chips
sandblast grit
paint chips

Sediment color
D.O.
ĵnayU

.Was*
brown
brown surface

Sediment odor
6x*\ H2S
flight/ Petroleum
moderate Other
strong
overwhelming

Comments:

>

O / 1 *^i /2 / LfT> 1 /• AOjtl&&* *n <A ^AtfX/a jtri. kruro- /vf^

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfldes Sample: -Y"Hx(clrcte one) GPS CoojdTnates7\
Sediment type: ^
cobble
gravel
sand C M F
slit clay
wood chips
sandblast grit
paint chips

Sediment color
D.O.
gray
black
brown
brown surface

—————— i ———

Sediment odor:
none HgS
slight Petroleum
moderate Other /
strong /
overwhelming

Comments:
•

/

J&t
r

r

» V

r

r

/r

r

r

r*~i

Recorded by:
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I
i
i
i
i

ENVIRONMENT
CONSULTANTS

V/Sdh T/TT
Date: -3D

Target Coordinates

Area ^____

Start time / /JO

Stop time ______

Weather C

Crew ____ A a4 ^fe ) 0

Comments:

Grab No: j Bottom depth: Penetration dejsUw— -~" ' Time: jl %fi
Total Sutfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
rare H^S
slight Petroleum
moderate Other
strong
overwhelming

Comments: , / A

/wM- aA^-f^
J^tt^n^u cJafd** MM>4>

Grab No: -X. Bottom depth: Penetration depth: 2/JT C/V\ Time: \J*¥0
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M0

wood chips
sandblast grit
paint chips

Sediment colon
D.O.

brown surface

Sed[ment odor:
f^- -, - y 1 1 o(none/ r\^o

slight-""" Petroleum
moderate Other
strong
overwhelming

Comments:

fic-Ct^vA

» -pL /jr/H1^-^df*^rp ^1^
Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample? Y >^cjrcle one) GPSjCoortfitiates:
Sediment type:
cobble
gravel /
sand/C M F
silt day
wood chips
sandblast grit
p înt chips

Sediment colon
D.O. \

gray \
black
brown
brown surface

Sediment odor:
none H2S
slight Petroleum'

smoderate Other -

overwn8|ming

^Comments: \

\

"-, _ _ . . .

,
Recorded by:



ENVIRONMENT
CONSULTANTS

Date: Station:

Survey

Target Coordinates

Weather SOiO^M C/LRM2.

Area

Start time _______

Stop time _______

(G\n^ c^u-rcx^
Crew T?U CtU

Comments:

Grab No: t Bottom depth: £$) . 4 AA V^^enetratlon depth: 1 0 * Time: 0F 3 I
Total Sulfldes Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
£>arehc M(F)
^Sday
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
^>
brown
brown surface

Sediment odor:
'rionej HgS
slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: .-Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N' (circle one)\ GPS Coordinates:
Sediment type:
cobble
gravel
sand CM F
silt clay
wood chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor:
none\ H2S
slight \ Petroleum
moderate Other
strong .
overwhelming

\

Comments: \
\

\
\\

\
Grab No: Bottom depth: ( Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) \ GPS Coordinates: '
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
palpt chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment qdor:
none H2S
slight x

 x Petroleum
moderate \Other ^
strong ^-~ — -
overwhelming

Comments:

/

Recorded by: TP/6
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ENVIRONMENT
CONSULTANTS

Date: Statiom:TgT-o>'Z_

Survey

Tarqet Coordinates

Weather

Crew

Area _j

Start time

Stop time

£ Pfe

Comments:

Grab No: | Bottom depth: /t^.v? Penetration depth: ( l iS Time: ^oS7?
Total Sulfldes Sample: Y N (circle one) t\A/UA-*? GPS Coordinates:
Sediment type:
cobble
gravel
fsand\C M(P)
silt day
wood chips
sandblast grit
paint chips

Sediment colon
D.O.

/6ray\
blade)
brown
brown surface

Sediment odor.
^> H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:
~(""Ufp(i \sJOfcM/<,

Grab No: Bottom depth-\ Penetration depth: Time:
Total Sulfldes Sample: Y N (circle one) \ GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
none \ HgSi
slight 1 Petroleum
moderate ' Other
strong ',
overwhelming

1

Comments: \
\

\
\
\

\

\

Grab No: Bottom depth: • Penetration depth: Time: \
Total Sutfldes Sample: Y N (circle one) GPS Coordinates: \
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor:
none ' H2S
slight '. Petroleum
moderate 'v Other
strong \ /
overwhelming \ /

^ — ̂

Comments: \
'

!
! "' . ._

Recorded by:



ENVIRONMENT
CONSULTANTS

Date: Station: TB| - 0
Survey Area

Target Coordinates

Weather

Crew

Start time

Stop time

Comments:

Grab No: Bottom depth: A ^^ Penetration depth: Q" Time: OVJrO
Total Sulfides Sample: Y N (circle one
Sediment type:
cobble
gravel

wood chips
sandblast grit
paint chips

Sediment colon
D.O.

^black)
BrOwn
brown surface

ltaAM/J GPS Coordinates:
Sediment odor:

slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F /
silt day
wood chips
sandblast grit
paint chips/

Sedlmenfcoior:

• gray \
black
brown \
brown surface '

Grab No: Bottom
Total Sulfides Sample: Y N (circle one
Sediment type:
cobble
gravel
sarid C M F
silt day
wo 3d chips
sandblast grit
palm chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
none h^S ./
slight Petrdeî n
moderate Other/
strong /
overwhelming /

-Comments: ~~ \̂

\
\
\

\
\

depth: / Penetration depth: Time:
/ GPS Coordinates: .

Sediment odor:
none / H2S

islight / Petroleum
rnoderate / Other
Strong /
oxerwhelminj

Comments:

j

\

Recorded by:
r~\
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I
I
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Survey

ENVIRONMENT
CONSULTANTS

(A) 60O

Date: Station : -Q 2-4
Area

Target Coordinates

Weather

Crew

Start time

Stop time

Comments:

__ . ^^^ 1 /N " — ~~>
Grab Ho: Bottom depth: O / . Q Penetration depth: 1 0 Time: / O <£-.5
Total Sulfides Sample: Y H (circle one
Sediment type:
cobble
gravel
^san3)C M(F)
tefiSplay
wood chips
sandblast grit
paint chips

Sediment color
D.O.

/0raP\
flacky
brown
brown surface

GPS Coordinates:
Sediment odor.
(jxra?) HaS
slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab Ho: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt day /
wood chips
sandblast grit /
paint chips /

Sediment color:
D.O.
gray"~~\

.-black >^
brown \
brown surface \

\

\

Sediment odor:
none HgS
slight Petroleum
moderate Other
strong
overwhelming

Comments: ^ — ̂
\^

\

\
i\
\

Grab No/. Bottom, depth: Penetration depth: Time:
Total Strides Sample: Y N (circle one
Sedlnfent type:
cobbj£
gravel
sarid C M F
silt day
wpod chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

GPS Coordinates:
Sediment odor:
hone H2&
slight Petroleum
moderate Othep
strong /
overwhelming ./

""

Comments:

Recorded by:



ENVIRONMENT
CONSULTANTS

Date
Survey u :__2LJn_[i Station;

Area

Target Coordinates Start time

Stop time

Weather

Crew

Comments:

Grab No: [ Bottom depth: 5T/ L "2- Penetration depth: £D" Time: f 046*
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
^ar)3XJ M(̂ )
silfciay
wood chips
sandblast grit
paint chips

Sediment color
D.O.

Xjray'N
yblack/
brown
brown surface

Sediment odor:
none ) H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:

"iir/̂ r ^O^-AA^^j>

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment falffr:
D.O.X \
gray \
black
brown
brown surface

Sediment odor:
none HgS
slight Petroleum
moderate Other

\strong
overwhelming
\ !

\ 1

Comments:-- —— -^
\

\
1
!
•

;
•

Grab No: Bottom debth: Penetration depth: , Time:
Total Sulfides Sample: Y N (circle one) \ / GPS Coordinates: \
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor:
none. H2S ,
slight \ Petroleum
moderate Other
strong \. /
overwhelming

Comments: \

.. ._.

Recorded by:
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ENVIRONMENT
CONSULTANTS

Date: Station:

Survey Area

Target Coordinates

weather
Crew

Start time

Stop time

Wi f 0 -< KJ/0 b^ If 5 V

Comments:

Grab No: 1 Bottom depth: ^\\) , Penetration depth: 0,0 Time: 1 1 ~i~J
Total Sulfldes Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble

sandblast grit
paint chips

Sediment color
D.O.
gray\

^black;
brown
brown surface

Sediment odor:
none HgS
slight Petroleum
moderate (QttteT:
strong OlZ^k
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Suffides Sample: Y N (circle orie)x GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
naje HgS
slight Petroleum
moderate Other,
strong
ove whelming

/

/

Comments: ' ^\

\
/ \/ •

\

\
Grab No: Bottom depth: Penetration depth: ', Time:
Total Sulfldes Sample: Y N (circle one) j / GPS Coordinates: \
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint j*lps

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor: ;
none' HgS /
slight Petrqleum
moderate Othe'r
strong \ /
overwhelrhlng— */

Comments: !

\
"x

Recorded by: TP



Survey

ENVIRONMENT
CONSULTANTS

M>c^
Date: Station:

Area

Target Coordinates Start time

Stop time

(bf

Weather

Crew

I Pfc

Comments:

Grab No: | Bottom depth: n"4"- ~£ Penetration depth: | O " Time: | I VT-
Total Sulfides Sample: Y N (circle one) ^lAA/-^ GPS Coordinates:
Sediment type:
cobble
gravel
< |̂c2f)C M(F)
(̂ Siay
wood chips
sandblast grit
paint chips

Sedlment color
D.O.
gray
black

QJrowrj)
brown surface

Sediment odor:
rnorey HgS
slight Petroleum
moderate Other
strong
overwhelming

Comments:
^?P<?(L C&t^&t^d, lAJift£

TO^ W^A^S
U?-p^ oF CoPf\2rt- GAJt^^vCxMg; u> KJ$

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one)̂  GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment color
D.O.
gray
black
brown
brown surface

Sediment odor
none HgS
slight Petroleum
moderate Other /
strong /
overwhelming /

' /

CommeliitsTN.

/ \

Grab No: Bottom depth: /Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) i / GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor: /
none H2S '
slibht Petroleum
moderate Other
strong^ /
overwhelrfflng"̂

Comments:

Recorded by: TP
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ENVIRONMENT
CONSULTANTS

Date: Station: f 6l -

Survey Area A V

Target Coordinates Start time

Stop time

Weather

Crew

Comments:

Grab No: / Bottom depth: St). "*? Penetration depth: |0" Time: ['~2-3>[
Total Sulfides Sample: Y N (circle one
Sediment type:
cobble
gravel
î an8!C M©

wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray

4>rowt)
brown surface

&A, VJL/L/0 GPS Coordinates:
Sediment odor:
@> HaS
slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) \ GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor.
none j KfcS
slight ; Petroleum
moderate Other
strong •
overwhelming

Comments: -x-^

/
/

//

/

Grab No: Bottom depth: Per/etration depth: Time:
Total Sulfides Sample: Y N (circle one) ' GPS Coordinates:
Sediment type:
cobble
gravel
sand C ,M F
silt clay,
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
none ' H2S /
slight j Petroleum
moderate Other /
strong /
overwhelming /

\ /

Comments:

Recorded by: TP/



Survey

ENVIRONMENT
CONSULTANTS

l/u ^OU
Date: StationiTfcT-

Area

Target Coordinates Start time

Stop time

Weather

Crew .

Comments:

Grab No: 1 Bottom depth: ~2~*>. [ Penetration depth: & Time: / ^ / (_„
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
£ar3)C M(P)
(sjjpsiay
wood chips
sandblast grit
paint chips

Sediment colon

(
/blacks.
iybrowr/
brown surface

Sediment odor:
'noneV H2S
-sligm Petroleum
moderate Other
strong
overwhelming

Comments:
|̂..HflA_ (4A^^
IjJCXtM -n rftp"C,(/JV\<-4^\ \\J3\^>

0 \ UV S V'Hjl2T^

Grab No: Bottom-depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle one) \ GPS CoordinatesT\
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor:
none\ HpS\
slight i Petroleum
moderate Other
strong
overwhelming

1
'' i

Comments:

,•'

\
\

Grab No: Bottom depth: Penetration depth: Time:
Total Sutfides Sample: Y N (circle one) / GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor:
none' HgS
slight\ Petroleum
moderate Other?'
strong \ /
overwhelrhlQg_^X

Comments:

Recorded by:



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ENVIRONMENT
CONSULTANTS

Date: Station: 2.

Survey (̂

Target Coordinates

.OS CO Area ^fe^tYODft S>HlP^/HV>

Start time I £4~C?

Stop time

Weather 9 (̂ZT ?"& 2.^

Crew ^Oi;Pt 2S -r- ?GT^ fZ.I , ftl-

Comments:

Grab No: f Bottom depth: n 2, . ̂ L, Penetration depth: ^\ Time: l^f " B
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel

wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
W> H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: Bottom depth: Penetration depth: Time:
Total Sulfides Sample: Y N (circle on'ef ~~\ GPS Coordinatesf
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odon
none \ H2S
slight 1 Petroleum
moderate! Other
strong j
overwhelming

i
r

i

Comments^
/

/

Grab No: Bottom depth: : Penetration depth: Time:
Total Sulfides Sample: Y N (circle one
Sediment type:
cobble
gravel
sand C' M F
silt day
wood(chlps
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

i

Sediment odor: /
none >. HgS /
slight i Petroleum/
moderate Other /
strong \ /
overwhelming /

GPS Coordinates:
Comments:

Recorded by:



ENVIRONMENT
CONSULTANTS

Date: Station:TET-OlJ
Survey

Target

USOO
Coordinates

Area ~K!T

Start time

Stop time

Dt> 5th &*//H>a
I4lz.
14^

Weather SlSXT ^(a ~)J~\

Crew -2^ ^ ZS -f Pt̂ lF- KJUI>Q^

Comments:

Grab No: {. Bottom depth: ^S\\Z_ Penetration depth: ' Time: l̂ i 2_
Total Surfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
none HgS
slight Petroleum
moderate Other
strong
overwhelming

Grab No: ^^ Bottom depth: ^d?t \ Pen<

Comments:

Ol /VTt. PtSVOerTTlATl >rOU\J t OT -̂i

\<-Ai5\2rxX^

XTI c— >i i y -> L>
•tratlon depth: ^ i o Time: I c-T"

Total Sulfldes Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
r̂3)c M(£)

W îay
wood chips
sandblast grit
paint chips

Sediment color:
D.O.

S^k<j$jae£) V/d*^
brown
brown surface

Sediment odor:
none H%S
slight ^Weum)
moderate Other
(gtrprig}
overwhelming

Comments:

V/00fUA -TUCiq̂

Grab No: ^~^. Bottom depth: /"Penetration depth: Time:
Total Sulflo'es Sample: Y N (circle one) / GPS Coordinates: /f
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
paint chips

Sediment colon
D.O.

gray.
blad\
brown\
brown surface

\v_,j

Sediment odor: /
none / H2S
slight /' Petroleum
moderate / Other
strong /
overwhelming
/

Comments: /

\ /
\ /
^^_^^

Recorded by:



ENVIRONMENT
CONSULTANTS

Date: Station;

Survey

Target Coordinates

Weather

Crew

Area _

Start time

Stop time

Comments:

Grab No: [ Bottom depth: l̂AJo> Penetration depth: Time: I ni>o
Total Sulfides Sample: Y N (circle one) 7)8. °i GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
slit clay
wood chips
sandblast grit
paint chips

Sediment color:
D.O.
gray
black
brown
brown surface

Sediment odor:
none H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:

TfrO c*t>Ug; iMHTHOS,
AsvtSft f \S<}fr2ifa.'^>SA^Wv^r 2>wXi

T^T^STĵ f

Grab No: ^*~ Bottom depth: **.Q Penetration depth: Time: I SD~Z..
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
grayeJ^
fejRd) C\^pf
silt clay
wood chips
sandblast grit
paint chips

Sediment color:
D.O.

ffiay^J (O/sft^c^^-
black
brown
brown surface

Sediment odor:
ilnfofl H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:

"tx -̂eu-
S /V/AAJ:

IA^S^TJ?'

Grab No: ^> Bottom depth: 3; , <C Penetration depth: {& Time: ( 5~0£
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
(^af^C^F
silt clay
wood chips
sandblast grit
paint chips

Sediment color:
D.O

(graySDfrfUL
black
brown
brown surface

Sediment odor:
(riSne\ H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:

T)fU& GLUX Oti ^OvLAFAGC
^Zi Arj/ Ci ~M(<=YVTU£,u ok_ j (̂ TJ y-n

\yJO\fu)^S '̂ ^A/\9iuO\ 'nro£c<^>

Recorded by:



ENVIRONMENT
CONSULTANTS

Date:

Survey Area

Target Coordinates

Weather

Crew

Start time

Stop time

(S ~

Comments:

Grab No: Bottom depth: ^v\ ? Penetration depth: Time: / "^ ^S
Total Sutfldes Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
sand C M F
silt day
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

Sediment odor:
none HgS
slight Petroleum
moderate Other
strong
overwhelming

Comments:

CA^AJ f̂ i N^ <il5~Wv^̂ > , <S'/HM-?>IO^

Grab No: 2- Bottom depth: Tu ^ Penetration depth: 'I Time: | S ̂ '̂
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel

wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray

brown
brown surface

Sediment odor:
(ngna; HaS
slight Petroleum
moderate Other
strong
overwhelming

Comments:

1

Grab No: ' " Bottom depth: Penetration depth:/ ' ~"~ - \ Time:
Total Sulfldes Sample: Y N (clrcte one) GPS Coo/dlnates: \
Sediment type:
cobble
gravel
sand C M F
silt clay
wood chips
sandblast grit
pamt chips

Sediment color\
D.O. '

\
gray
black
brown
brown surface

Sediment odor:
none HgS
slight Petroleum
moderate Other
strong /
overwhelming /

Comments: \

\
V

Recorded by:



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ENVIRONMENT
CONSULTANTS

Date = ih
Survey

Target Coordinates

Weather

Crew

Area _

Start time

Stop time

Comments:

Grab No: V Bottom depth: .SO . (_^ Penetration depth: { O Time: I (# Z-Z--
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
£an^CM(p\
's¥clay\
wooTcTups
sandblast grit
paint chips

Sediment colon
D.O. 1
gray
black
brown
brown surface

PfUlf? (JLlVAS

Sediment odor:
none j H2S
slight Petroleum
moderate Other
strong
overwhelming

Comments:

Grab No: C~~ Bottom depth: ^Di \0 Penetration depth: ^7 Time: 1 ^^Si
Total Sulfides Sample: Y N (circle one) GPS Coordinates:
Sediment type:
cobble
gravel
^ajx^P M(p)
(«5iifcia£;>
wood chips
sandblast grit
paint chips

Sediment colon
D.O.
gray
black
brown
brown surface

"Pnj*$?
CUOi

Sediment odor:
'"»CCC* < i_i onone ) npo-..— — -^
slight Petroleum
moderate Other
strong
overwhelming

Comments:

r

Grab No: -- " ~ x Bottom depth: Penetration d,epth:̂  Time:
Total Sulfides Sample: Y N (circle one) GJ?S^Coordlnates\
Sediment type:
cobble
gravel .
sand C/M F
silt clay
wood chips
sandblast grit
paint cr̂ ips

Sedlmeritcolon
D.O.
gray \
black \
brown \
brown surface

Sediment odor:
none H2S
slight Petroleum
moderate Other
strong

vQverwhelming

Comments: \
\

\

Recorded by: TT



EVS CONSULTANTS
PROJECT #: 2/2O3-15.2

SAMPLE JAR FIELD LOG

WATERWAY SEDIMENT
OPERABLE UNIT

TBT STUDY

SAMPLING DATES .. 1/isfa
I

n



ENVIRONMENT
CONSULTANTS

Survey: ijfl
7

Date: 7/54V
Area: Uqf

Station:
Time:

TAG# ID# Analyses Lab

11

X.

7

/

Comments:

Recorded by:



ENVIRONMENT
CONSULTANTS

Survey: TBT
Date:
Area:

Station:
Time:

¥

•

TAG#

Vool

.-rtfi-̂ m'+r -

"I*.. Comments:

ID ftTar~c2-s

- 35-

AnalysesTtT/roc.

-?
If-

&f t

Lab

ft
C.AS

/s

Recorded by



ENVIRONMENT
CONSULTANTS

Survey: l/OSOU IBT
Date: 7i
Area:

Station: _[
Time:

TAG# ID# Analyses

^
Lab

CAS.
u

Z T

/ J.

Comments:

Recorded by: W



ENVIRONMENT
CONSULTANTS

Survey: Lffi) Iff !
Date: 7 / ( s g Station:

—— T——/—• y ^^————
Area: (V» Uv&ttrw+- Time:

TAG# ID#w-<?y-j Analyses Lab

fr lOSA
67.7

(t

7

ri *

Comments:

Recorded by:

I ,



ENVIROMMEHT
CONSULTANTS

Survey:

Date:
Area: fr

Stat'°n:

Time: Z-05

TAG# ID# Analyses Lab

- S 243

i •

•-rf-"

&...

Comments:

Recorded by:



ENVIRONMENT
CONSULTANTS



ENVIRONMENT
CONSULTANTS

Survey:

Date: "7"($-^ Station: T8T-O"!

TO]" J****f Area: O UL4t/«A/*y Time:

TAG# ID# Analyses

lr

T6T

~r

'•' Comments:

Recorded by:



ENVIRONMENT
CONSULTANTS

Survey:
Date: 7 /S /?K Station:
Area: ^>- ̂ Uf^^/Time: (S3S

m

m
i
0
f
I
I
1

TAG*

ma

uoS"?

ID#

/

Analyses___

7BT/T6Q.

oft +s
tiv •»

tt

/

Lab

tr

'f

Comments:

Recorded by



ENVIRONMENT
CONSULTANTS

Survey:

Date:
7?>T 5 Area:

Station:

TAG* ID# Analyses Lab

7

/

Comments:

Recorded by:



ENVIRONMENT
CONSULTANTS

Survey:

TAG#

Comments:

Date:
Area: V.

Station:
Time:

"

ID# Analyses Lab

Recorded by:



ENVIRONMENT
CONSULTANTS

Survey:

Date: l7-//-ff Station: Jg]!
Area: W ffltdrr^ _ Time: ^fO£

Comments

Recorded by:



ENVIRONMENT
CONSULTANTS

Survey:

TAG#

Date:
Area:

Station:
Time:

N

ID# Analyses Lab
y?x
W24__

'5

^
Comments:

_OS.
q/u~ n#£i

rJ^-
111 '
Jy-L*

TJUJ+W- jg/
t\j+4C&Sfn A4C4 AJL4JW/

J
^ Rdttk

'flfUC^is^. f t

/

/

Recorded by: I



ENVIRONMENT
CONSULTANTS

Survey: \V$nU TR]
Date: 7-//-
Area: /1/V. Time:

TAG# Analyses Lab

220^-§ R CflS

3*2£

#?7f
mnbi& /U*jt / 11

Ml

Comments:

Recorded by:



I
ENVIRONMENT
CONSULTANTS

7Br-3j-s

Survey:

TAG#

y.

Comments:

T5T
Date: 7-/l-ff Station: TBT-
Area: W. ̂ fe^ Time: /gpfl

ID*

Tgr--f7-.S

Analyses

r

TBTAror.

Lab

0
n
n

Recorded by:



li
in
in
in
i
n
n
H
n
H

ENVIRONMENT
CONSULTANTS

Survey:

TAG#

loo.

Comments:

Date:
Area:

Station:
Time: 43SS~

ID# Analyses
6T/TCC

Vuu-x

a--

Lab

Jl

Recorded by:



II
A
H
1
I
i

i

H
H

ENVIRONMENT
CONSULTANTS

Survey: \fSSOU
Date:
Area:

TAG#

Station: lltfl **
Time:

ID# Analyses
TGT/Toc-

Lab

Comments:

*
*

*

Recorded by: /



ENVIRONMENT
CONSULTANTS

Date:

Survey: \Aj$Oi(
Station: / f?/ '* ' / 7
Time:

TAG# ID# Analyses

•nfiYffc
t '

Lab_
^TJT

V12-

Comments:

Recorded by:



I
1
I
I
I
I
u1

I
I
I
I
I
*
I

ENVIRONMENT
CONSULTANTS

Survey:
Date:
Area: W

StationTfiT-
Time:

TAG# ID# Analyses

T&r/Too
•L*£»

£

Lab

Comments:

Recorded by:



ENVIRONMENT
CONSULTANTS

Date:

Survey: UATdU.Tfif juUL Area:
Station:TRT- ) 9

Comments:

Recorded by:



i
ENVIROHMENT
CONSULTANTS

Survey: \MSGlJi T7JT
Date:
Area:

Station: /
Time:

TAG#

531
ID# Analyses Lab

TBT / TOO
4H1

-JL1.

Comments:

Recorded by: /;



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ENVIRONMENT
CONSULTANTS

Survey:

(

TAG#

Comments:

Recorded by:

Date: 7//7/f & Station:
Area: &J. UJfJ'tf^*^ Time:

ID# Analyses/ Lab



ENVIRONMENT
CONSULTANTS

Survey: \ 9) I
Station:

Area: CA/.

TAG# ID# Analyses .

TKT/rte.
Lab

'3f.

V/V3 it

rs •

Comments:

Recorded by:



ENVIROKMEHT
CONSULTANTS

Date: 7 111 fa % Station: 7~QT~
|A1Cv/\i\ ~Titfiurvev: vv JUV ( C

TAG#
M /*/£*
c/ft/7

*VKO kft^&T.M.
HIY^

*//(/¥ Ĵ.i£î  ̂ ^
/

/

-f-^ —Lx
/

/
/

/
/

/=te

T 5/Lely Area: ̂

ID#

7UT-Z3-5
^
r/
»'
/ f

"̂
/

/'

/
/

/

/
/

x /

/
/

/
V ^^^

. (fiJ*-fi.t*'*Y Time

Analyses
7p>T/7bc.
^f^r/v A**
/"cVifoA-Kr Ci<f̂ t/(L>«

fl̂ ACUiw^/L/^

"
.̂̂ -̂

" . ' • ' - • )
** /

.' /
x' /

X

s'

/
s

f

^
/'

,-/
./

: CWYfc

Lab
^ A- ̂y_ -**)T ^j

^^5°̂
i»

fcJtk/k
<<

;. -•

^•"""^ ^i
/

/
/

/ -""")
^— ̂  " /

1

Comments:

Recorded by:



ENVIRONMENT
CONSULTANTS

Survey:

Date: 7/1 7/?g Station
Area: U. U4-/-^</v/*V Time:

TAG* ID# Analyses

TftT/ 7QC/
Lab

.GAS

VI5^

Comments:

Recorded by:

7



ll
1 ENVIRONMENT

CONSULTANTS

Survey: U&O TfrT

TAG#

Comments:

Date: 7/H A?l Station:
Area: ^/U)jJ4tf(Ajci Time:

ID#

ft

n

Analyses

TTiT

Lab

1 1

/ ' •
Recorded by: /J /rr—



.̂

i
ENVIROHMENT
CONSULTANTS

Survey: U500

Date:
Area: U.

Station:
Time:

TAG# ID# Analyse Lab
GAS

/Uw<"
r • if

X

Comments:

Recorded by:



V
ENVIRONMENT
CONSULTANTS

Date: 7/|7/?3 Station: T&T-7/7
i \ I * \ TT I f r i I^ ^ 1 1 \ \ ~ l t

Survev: t/JSOc) TftTStaJv Area: W. £ĵ TU-v*«\.y Time: KSH
7 '

TAG#
c/^7
yib%
t//^<jr
V/7^)
*/n/

/ ^^
( ^

/
/

/
/

/ /

1 /
^^/

ID#
TftT^2.7--5

/i
'/
n
i-

^=) ——
/
' //

/
/

/
/

.-'
,-

/
^^-^

Analyses

Tb"T/T^°
^ ĵ;^ ^,T_^

SOL»Ĵ H ^TfcL^*-

ftduc^w^Jv^U^

1'

^ „ ...- —

^^^

/

,

^^---"

^,,''"
^

Lab

CA^
R^sfr

•^ M

ftvUtf.1 1 L
/'

-N

y

;
/

/
/ ^'-—\C__^--'- )

Comments:

Recorded by: ^^



ENVIRONMENT
CONSULTANTS

Survey: T&T 5/v*fy
Date: I/I ?/<?> Station: TBT'Zg
Area: kj. tJiAtYWiy Time: {*2_31____

TAG# ID# Analyses Lab

ll
n
K
(1 im

vn?
(1 t/

/

Comments:

Recorded by:



ENVIRONMENT
CONSULTANTS

Survey:

TAG#±um

Comments:

7&T
Date: ~J I H
Area:

Station:
Time:

ID# ______
TfeT-3Y-5

Analyses

/foe.
Lab

M2

y

Recorded by:

7



i

i
I
I
I
i

ENVIRONMENT
CONSULTANTS

Survey: fA/<foJ T6T

TAG#*m

Comments:

Date: 7//7/7S Station: Tg>T~
Area: A Time: |

Analyses Lab

OA5
&sA

(r

Recorded by 'A L• UL^ H



I
I
I
I
I
I

ENVIRONMENT
CONSULTANTS

Survey: fcfeW TB>T
Date: H$ Station: "7"B
Area:

TAG#

f

ID# Analyses
-mrroc

\6tg

Lab

Comments:

Recorded by.



ENVIRONMENT
CONSULTANTS

Survey: T6T
Date: 1/|7

/_ Area: 'Ql<
/

Station:
Time: (

TAG# ID# Analyses
tfT/To<L* * x-i

Lab
C.A5

£

Comments:

Recorded by:

7



ENVIRONMENT
CONSULTANTS

Date:

Survey:
Station:

Area: 6d uAfAr^o^V Time:

TAG# ID#

7,1- 5
Analyses

fret
+ 5i7»..

Lab

r -(•> r*s.i
W ̂  UWfcTtr C k» 'f ten w u.

(r

Comments:

Recorded by:



p
ENVIRONMENT
CONSULTANTS

Date: T/f?/?? Station: TBT~3Oy _ _

Survey: fyJ5Q^ TB'

TAG#

Hffii
Him
Y7(DO
t/2.01
^Z/iZ.
CflO^
c/20*/
C/7O$
£/20£>
V26?
M.tiSL
V2.0*?
Hl[o

•
x^9

/ /
i ^ // // /

* * i f ' —— ^ — —— == —
T STVAOLV Area: 6J. 6v^CTM'<^I«Ny Time: ((o2.2_

/ /

ID#

TfeT-SO^5
^
"
/.
^,
.̂
"
''

(f
tf
(i
f
a

^—.
.s^ /

/ /
/ /

/
/ /

/ /
L/

Analyses

TftT/rcr.
GnxU Sv\«l

^ftCvWdAtr&V^rio^

& f J f
( 6««̂ COA.«̂ ~>̂ 1 »»Jt l̂ K

«
f

"
fl

f«
'•
/•

0

n
^- —

s/^
/' /

/ /
/ /

/ /
/ ,I /

L^

Lab

C-AS
f^65 A

u

-LJfWf*.
^
^
^
I/
„
^^

^
^»
1 1

^
/ /

/
L

Comments:

Recorded by.


